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On the Mora of the Kuram Valley, &c., Afghanistan. By J. E, 
T. Aitchisok, P.L.S., Surgeon-Major H.M, Bengal Army. 
[Read February . 19, 1880.] 

I. General Obsertatioks ok the Elora akd ok the 
Districts tratersed. 

1. Introductory Bemarics, 

Ik the winter of 1878 1 accompanied the troops under General (now 
SirErederick) Boberts’s command during the advance of theKuram 
Field Force into the Kuram Valley, at the taking of the Pewarkotah 
and during its further advance to near the Shutar-Gardan. From 
what I then saw of the country it appeared to me to be an interest- 
ing one in a botanical jjoiut of view ; and therefore, early in 1879, 1 
proposed to the Quartermaster- General, Major Collett, that it 
might prove advantageous to science if some one were appointed 
to accompany the column in the contemplated advance on Kabul. 
General Eoberts at once recommended the proposal to superior 
authority, which ultimately resulted in my being attached to this 
force as botanist, I made my arrangements, and joined the force 
at Kuram on the 14th of April, from which date I commenced to 
make my collections in earnest. Peace having been proclaimed, 
no further advance took place. I therefore directed my investi- 
gations to the flora of the portion of the country enclosed within 
the red line traced on the map before you (exhibited at reading 
of paper). 

LINK. jrOXTRK.— BOTAKT, TOE, XTIII. B 



2 STOG^.-MAjr. J. E, T, AITCHISON ON THE EEOBA OE 

Owing to tlie massacre in Kabul, and the simnltaneons more 
of the troops to the front, my plans, for the latter end of the 
season, had to be altered. My collections had to he hurriedly 
packed and conveyed oat of the country, and many of my museum 
and living specimens were left behind on account of the difficulty 
of obtaining carriage ; besides it seemed probable that my ser- 
vices as a medical officer would again be required to accompany 
the army, so that the great point was to succeed in getting my 
collections deposited in safe keeping. I therefore accompanied 
them by hurried marches to Thai, and there meeting Q-eneral 
Eoberts returned by his orders to Alikhel, from which the ad- 
vance of the army was taking place. Here I received further 
orders from the General, which were to proceed to England and 
there collect what information I could during the winter to assist 
me in the continuance of my work on my return to the force 
this spring. I arrived in England with my collections on the 
29th ISTovember, and since then have been at work with them at 
the Kew Herbarium ; and had it not been for the assistance I 
obtained there, the information I now lay before you could not 
have been prepared wdthin the time placed at my disposal, as I 
have to leave England during the first week in March. 

To the late much-lamented General Munro I am indebted for 
the identification and naming of my grasses (this, I believe, was 
one of the last works on which he was engaged previous to his 
death) ; to Mr. Boeckeler for naming my Carices; to Mr. Baker, of 
the Kew Herbarium, for naming and identifying Leguminosfc 
and Petaloidese ; to Mr. C. B. Clarke for the naming of my Com- 
positsB •, and to Mr. Hemsley for the great assistance he afforded 
me in working with me daily. When it is known that xny col- 
lection consists of 15,000 specimens, belonging to 950 species, 
some idea can be entertained of the hard work it has entailed upon 
all engaged upon it, especially when it is taken into consideration 
that the time was so limited. 

2. Geography and General Conformation of the Country, 

The collection of plants, regarding wffiich I now write, was 
made during the summer of 1879 in Afghanistan territory, along 
the left bank of the Knram river from Thai to Pewarkotal, and 
thence upon the higher plateaux, the basins of the Karaia and 
Hazardarakht rivers, tributaries of the Kiiram. 

Before describing its botanical features I deem it of import- 
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ance to give a short outline of the geography and general 
conformation of the country. To secure, therefore, a ready 
comprehension of the subject, I shall divide the area over which 
I have botanized into three sections : — The first comprising 
that portion of the valley of the Kuram river which lies between 
Thai and Eadishkhdl ; the second, the left bank of the Kuram 
from Badishkhel to Pewarkotal; the third, the basins of the 
Karaia and Hazardaralcht rivers from Pewarkotal to Seratigah. 
It will be found that these three geographical sections are 
coincidently three fairly distinct botanical areas, each having a 
flora more or less peculiar to itself. 

Valley of the Kuram river letween Thai and JBadishhhel. — The 
altitude of Thai above the sea-level is 2500 ft., and that of Badish- 
khel 4000 ft., the distance between the two localities being about 
50 miles. The road followed runs along the left bank of the 
river, occasionally, however, crossing spurs of conglomerate. 
The course of the river from Badishkhel is south, slightly east ; 
its bed is wide and shallow, in some places being nearly a mile 
broad ; but at Thai, where the spurs of conglomerate approach 
on both sides and some igneous rocks also occur, it becomes con- 
siderably contracted, making it extremely dangerous to ford at 
any time. 

Mmn Badishkhel to Bewdrkotal. — The course of the Kuram 
river in this district is almost due east, until reaching Badishkhel, 
where it suddenly bends to the south. On its right bank it is 
skirted by a set of low hills scarcely reaching 7000 ft. in elevation. 
The left bank is likewise at first skirted by similar low hills, along 
which the road runs* The valley on this side becomes gradually 
more open, owing to the hills of the Safed-Koh range receding, 
as it were, from the liver, leaving extensive open plains, until at 
length the distance between the hills and the river attains to 
fully 8 miles at Kuram, widening still more towards the west. 

Kuram is a large village and fortress situated on the left bank 
of the river, at an altitude of nearly 4800 ft., and is about 20 miles 
west of Badishkhel. A good view of this part of the country is 
obtained from the Darwazagai pass, situated 6 miles to the south 
of Kuram, and at an altitude of nearly 5000 ft. From this point 
of view the river is seen flowing sluggishly in several channels 
from west to east, through richly cultivated land watered by ir- 
rigation. Beyond the cultivation extend vast plains composed 
of numerous fan-shaped masses intersected by the channels of 

n 2 
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the many streams which form the tributaries of the Kuram from 
the north. These plains, gradually ascend until they are lost in 
the low hills which form the bases of the Safed-Koh range. 
These again rapidly rise to an average of 14,000 ft., .the two 
highest peaks occupying the extreme ends; that on the east, 
called Karaia, is 15,400 ft., and that on the west, called 
Sikaram, is 15,600 ft, in height. From the southern shonlder of 
the latter a spur runs to the south, reaching almost as far as 
the Knram river: this is the Pewarkotal range, forming the 
western boundary of this area, which for the future will be 
alluded to as the Kuram District. 

Basins of Kamia and JSazardarahht rivers. — The Pewarkotal 
range on its eastern aspect presents a precipitous face to the 
depth of nearly 1500 ft. The summit of the road leading across 
this range is called the Pewarkotal, or pass of the P^war, and is 
8500 ft. in height. Another spur runs from Sikaram to the west, 
ending in a peak called Matung^, about 12,700 ft. in height. 
The country enclosed within these two ranges constitutes the 
basin of the Karaia river, and is known as the BLaridl District. 
At Alikh41, distant some 18 miles from the Pewdrkotal, the 
Karaia river joins the Hazdrdarakht at an elevation of 7000 ft. 
The river formed by the union of these two streams subsequently 
falls into the Kuram. The Hazdrdarakht river rises from the 
western base of Mount Serdtigah ; at first its course is north-east 
for 15 miles, then to the south-east for the same distance, when 
it joins the Karaia river, as already stated, at Alikh§l. 

3. Vegetation of the road from Thai to BadishhlM. 

The general aspect of the country bet ween Thai and Badishkhel 
is not a promising one for the botanist. The low hills are bare 
and treeless, covered with a small meagre jungle, which, however, 
becomes thicker and of a greater height in the hollows of the 
country and ravines, where it is protected from the climate and 
where more moisture is present. Along the river-hanks there 
are a few trees with a large grass; and here, in the vicinity of the 
river or along irrigation channels, we come across some cultivated 
trees. 

The following shrubs constitute the greater portion of the 
jungle on the hills: — Acacia modesta, Tecoma mdulata, ^ageretia 
BrandretUana, Ggmnosporia spnosa^ a form of Zizy^hcs vulgaris 
resembling Z. nmmvularia^ Bhretia aspera^ Withania coagulans^ 
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^Periploca aj^Tiylla^Adhatoda Vasica^ several Gfrewic 5 , 2 i,Tidi GhamcBTOps 
MitcMeana* 

In the somewhat sheltered localities and I'avines Beptonia 
huocifolia occurs as a small dense tree with very dark green 
foliage. This completely replaces Olea mspidaia^ Wall., which 
here, except in sacred groves, is not to be found. Bistacia in- 
tigerrima also occurs, and occasionally P. cahulica^ a tree quite new 
to me, with some hushes of JDodoncea, 

On the banks of the river are to be found a Tamariso^ Dalhergia 
Sissoo, JSfermm odorum^ a Baccharmi, Zisyphus Jujuha^ and.^. oxy^ 
plylla^ with the following cultivated trees : — Monos alha, Salioo 
acmophylla, another Balix (near labylonica), and Melia Azederaoh, 
Frequently occurring as scandents, amongst the above, are seen 
Cocculus Leceba, Asparagus sp., and JSphedra sp. 

The village of Thai, at an altitude of 2500 ft., is situated in a 
hollow surrounded by low hills. Thus sheltered from the cold 
winds of winter, its climate approximates that of the Punjab, to 
which also its flora assimilates — as, in addition to the plants 
already mentioned, Salvador a ohoides occurs as a tree, and at 
one locality Bicinus communis is common. Gapparis aybylla^ a 
typical Punjab form, however, does not exist. 

As one ascends the river, Punjab hot-country types, such as 
JDdhergia and Galotropis, accompany one as far as Ahmad-i- 
Shama, and are then lost j and here a more northern flora is first 
observed, in cultivated trees of Platanus^ walnut, Geltis, and the 
vine as an enormous climber. The changes in the hill-jungle 
take place much more gradually ; Acacia modesta is the first to 
be left behind, its place becoming occupied by a small bush 
(Garagana)^ with patches of Mbemis stellata. 

On reaching the more open valley surrounding the village of 
Hfizar Pir, Chammrops Bitchieana is seen for the first time in its 
full growth, not merely as a handful of leaves attached to a large 
creeping root, which represents its form on Mt. Tilla and the 
Salt Range, but developed into a bush of from fi.ve to seven feet 
in height, close masses of which extend for miles across the open 
plateaux. Frequently, too, it may be seen occurring as a 
branching tree of from 15 to 25 ft. in height, but then usually 
when in the vicinity of other trees or buildings. 

Here, also, in the rich alluvial soil of the fields, are great clumps 
of old myrtle, which, from its peculiarly local growth, though 
occurring in numerous patches, is suggestive of cultivation. 
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On approaching Badishkhel, So^Jiora mollis^ a true Punjab and 
Salt-Eange form from an altitude of 2000 ft., Daphne oleoiclesm^ 
Cotoneasfer nummularia, outer Himalayan forms from 5000 ft., 
are seen to mix with the jungle, and at length to form its greater 
proportion, and they continue characteristic almost to 10,000 ft., 
in whatever direction I have travelled. Other Salt-Pange forms 
which have been hitherto gradually associating themselves with 
the above become here more frequent, namely : — Convolvulus lam- 
ginosus, growing in hummocks, Onosma echioides^ Bahia Moor- 
cToftiam, Astragalus ^polyacantlia^ and Ofostegia limhata. 

The cultivation up to Badishkhel is similar to that of the 
E.ohat district, or to such portions of the Punjab as are cultivated 
by irrigation. Sorghum vulgare and Fenicillana sjpicafa as field 
crops cease to occur beyond this limit. 

At Badishkhel I noticed one large tree of Pgrus variolosa 
which was not cultivated. It is to be found probably in some 
of the valleys in this neighbourhood, as the natives seem well 
acquainted with it. 

4. Vegetation of the road from BadishhMl to the village of 
Kuram. 

Tlie valley is much contracted until it tuims fairly to the 
west, when it rapidly widens, admitting of greatly increased 
cultivation along the banks of the river. I would here remax'k 
that there is no cultivation in the whole Kuram district without 
irrigation. 

The hills on either side of the river consist of boulders, shingle, 
and conglomerates, interspersed with much brokeii-up limestone, 
having on the surface little or no soil, and being scantily clad 
with a dwarf stunted jungle. This jungle consists chiefly of 
Zizyghus vulgaris ^ Perifhoa^ Sager etia^ Daphne^ Sopliora^ Gotone^ 
asteTi Puniea^ Podoncea, Ghammrops, Withania^ Otostegia Umhata^ 
Astragalus polyacantha^ and amongst them the new types (8) 
Garagam ? ulicina and Xiphion Stocksii, remarkable for its hand- 
some deeply purple-coloured flowers, and in its extending its 
habitat from this to the Hariab district, Oomolmdus lame- 
ginosus covers the more open and stoneless ground in great 
beds, with au occasional Pretnostacliys (No. 16), a handsome 
yellow-flowered species. Near villages, plane-trees from 12 to 
16 ft. iu girth, Melia Asederaeh (attaining 8 ft. 6 in. in girth) 
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Zist;i/p7ius^ Morus^ Mlmgms^ and JDiospyros^ of ordinary size, are 
all numerous. 

On approaching Kuram, gardens become more common around 
villages, and enclosing them hedges are composed of Mmagnus and 
JBuddleia crista, Benth. Between the fields Mens earicoides and an 
occasional Geltis occur. In the fields themselves Tdijga stellata 
is to be seen, from its typical form gradually changing to what it 
is impossible to distinguish from T, clirysantha, Boiss., the deeper 
yellow form being more common on the dry conglomerate forma- 
tion. In clay-fields Morea Bisgrynclimm abounds, and amongst 
stems and under bushes, wherever a little soil may have accumu- 
lated, the turnip-rooted 2d‘ejpeta with its pretty purplish fiowers 
constantly appears. 

5. Vegetation of the Kicram jPlains, 

Beyond the cultivation to the north extend the Kuram plains, 
the vegetation of which I shall now describe. These plains, 
formed from mountain debris deposited to a great depth, are in 
summer totally devoid of water, whether from permeation or rain. 
In winter they are covered with snow to a greater or less extent ; 
and, being also exposed to the extreme heat of a subtropical sun, 
alternating with blasts of cold wind from the snow-clad hills, their 
flora must be limited and of a peculiar type. 

The plants which occur most frequently are : — Otlwnopds 

a large-flowered yellow composite, with fleshy vertical leaves ; 
Staoliys parvifloraym a very woolly state; Gypsophila Btewarti% 
occurring in small dense prickly tufts, which in its spring costume 
is of a mossy green colour, thickly covered with purplish flowers ; 

Astragali, arifractmsm^ deGe7njugw$, hippocrepUis, 

leucoGeplialtifSypolyaGant'hits, psilacantlms, etrohilifei^us^ huramefms^ 
Baker, angmm, ptilocephalus, Baker, and susianus, Boiss., var. 
(this last occurs in dense clumps, which present a very showy 
appearance when in full blossom, owing to its bright pink corolla) ; 
two new species of Onoh^ychis^ viz. dasyoephala^ Baker, and mi- 
Groptera, Baker, with very handsome flowers; a large-flow^ered 
Bcahiosa (no. 82), also probably new, and equally common with it 
BGaUosa Olivierii and Aster altaicus. Where there is much clay 
and fewer stones Gymnandra armena carpets the ground with its 
exquisite little flowers ; it is common from this to the Pewar- 
kotal, where it will be again noticed. Thymm Serpyllum and 
Gomolmlm lanuginosus are common, and here and there the large 
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yellow flowers of Scorzonera mollis are to be seen, apparently for 
its maintenance collecting a supply of moisture in its bulbous 
roots. 

In the more sheltered parts and hollows are to be found some 
occasional patches of JEhenm stellata^ Buddleia crispa, with a 
stunted unrecognizable and our steady friends theSophora^ 

Daphne^ Cotoneaster^ and JPerowsMa, In the deep cuttings of 
the winter torrents, on their shady side, Xsatis tinctoria^ with its 
large cabbage-like leaves, appears conspicuous : it is well known, 
being employed in dyeing by the natives ; indeed this fact guided 
me in recognizing the plant. Besides these Salvia glutmosa and 
S, rJiytidea occur (both handsome in their way, and usually in 
the very centre of the dry watercourse), Verhasoum Thapsus and 
F. eriantha are common, the latter more prominent from its branch- 
ing inflorescence. 

To certain localities on these plains water is conducted from 
long distances and run into tanks, where it is collected for the use 
of the cattle and sheep which graze in their vicinity. Attempts 
have been made to obtain water by digging wells, but, owing to 
the great depth of the gravel-deposit, these efforts have always 
ended in failure. 

6. Vegetation of tlie Manhs of the Safed Roll* 

Along the base of the Safed-Koh range numerous valleys are 
seen debouching upon these plains. At these openings, and where 
the water from the outcoming streams can be utilized for culti- 
vation, the largest villages of the Kuram district occur. The^ 
most important of these is Shaliz-an, situated about ten miles 
north-west of Kuram at an altitude of 6B00 feet. It is composed 
of several small villages occupying either side of the Durban 
stream, the size of each village depending upon the amount of 
water available for cultivation. XJntil one has actually seen the 
arboreous and field cultivation that exists here, it is impossible to 
credit it, reminding one more of some of the best parts of Kash- 
mir than what one would expect so near to the sterile plains just 
alluded to. 

This extreme fertility is no doubt due to the richness of the 
soil, ahundance of water, the favoured position (sheltered, as it is, 
from the predominating bleak winds by the closely encircling 
hills), and to the resulting mildness of its climate. 

The characteristic trees found here are .; — the Oriental plane, 
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having a girth of from 14 to 25 feet, one old tree measuring 33 
feet j the walnut, many trees of which average 12 feet, and there 
is one exceptional tree 17 feet ; the Aralok (Dios^^rus Lotus), very 
rmmerous, tall, but of no great girth. These, with an occasional 
large mulberry, form extensive groves spread irregularly through 
the villages, the plane being grown for its shade and shelter, the 
walnut and Amlok ” for their fruits, which form a considerable 
portion of the food of the inhabitants during winter. 

Orchards are common, and contain the following trees, viz. 
apricot, plum, apple, grape, quince, and JElcsagnus, Trom all 
of these fairly good fruit is obtained, but not equal to that im- 
ported from the Kabul direction. The pear, peach, pomegranate, 
and cherry are exceptional. I do not remember having met 
with the almond cultivated. 

In gardens and near shrines Bosa damascena, R. Wehlima, B. 
Bglanteria, Iris pallida, and Althcea rosea are cultivated, with 
Melia Azederach, the olive, Oeltis, and an JElmagnus, the flowers 
of which are sweetly scented. 

The soil yields two crops during the year, the first being barley, 
wheat, and clover, the second rice, maize, and one of the millets. 
Cotton is only grown in the more southern parts of the district 
to the east of Kuram. Tobacco and opium may be considered 
garden produce. 

The clover cultivated is Trifolium resupinattmn, the seed of 
which is obtained from the Hariab district, because that produced 
in the Kuram district, it is said, does not germinate. 

In the wheat-fields, growing as if it were a weed, and considered 
as such by the natives, is what has been identified as Becale Oereale, 
(common rye). This in time almost extirpates the wheat, and is 
considered injurious as food. It does not occur in fields of barley, 
because that crop ripens before the seed of the rye can come to 
maturity. As vegetables the natives cultivate onions, beetroot, 
turnips, radishes, brinjals, red peppei', pumpkins, cucumbers, 
melons, and water-melons. Tlie whole of the land irrigated is 
carefully terraced j and in many places, to protect the water-chan- 
nels or to guide the streams towards these channels, willows are 
planted; those in the Kuram district are acmophglla and a species 
near lalylonica, and occasionally Bopulus alha, with its variety 
denudata. Hedges are common, usually consisting of Brimus, 
Elmagnus, and sometimes, but rarely, of Zizgphus vulgaris, which 
for this purpose is much more common near Kuram. Under the 
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shade of the cultivated trees, Stipa sihirica is profuse, aud is well 
known as a grass poisonous to horses and cattle. It occurs in 
similar localities throughout the Kuram district, extending as far 
west and up to the Pewarkotal. 

The directly f southern exposure of the Safed-Koh range up 
to an altitude of 7500 feet is devoid of forest, and nearly bare 
of any thing like an undergrowth. The few occasional trees 
which are to be found consist solely of Fistacia intepemma 
and P. cabulica \ and forming the little scrub-jungle, there are 
our companions throughout, the Daphne, SopJiora, Punica, 
Oofoneaster, a Berleris, Bercliemia, a variety at least (if nob^a 
new species) of Gotoneaster nmmularia, Bliminm penica, Bhm 
Cotinus, Byrinpa persica, Oaragana hrevissima, and frequently 
mixing with them Morina persiea. On all other exposures, 
except that directly facing the south, or when in the vicinity of 
wafcer, a luxuriant vegetation exists, amongst which are many 
Himalayan forms. Here we first meet with Qioereics lle^, 
from a shrub to a large tree, which is found growing in dry 
localities, often in isolation, as will be hereafter seen; also 
BotJiergilla involuorata, largely employed in the construction of 
wattle and dab houses aud of fences; Cotoneaster bacillark, 
Buddleiay Desmoditm tilicefolium, Jasminmi officinale and t7". 
revolutnm, Zonicera guingmlocularis, AJbelia triflora, Yibar-* 
mmi cotinifolium, Ehamnm purpurem aud P. dalmriom, with 
patches of Amygdalm, Creeping through the above occurs 
Bom Webbiam, B, moschata, and Diosoorea deltoidea, several 
Asparagi ; and close on the ground, in thick clusters, Smilax 
vaginata and ILedera Relix, which, curiously enough, does not 
attach itself to the trunks of trees. Occasionally Polygonatim 
multiflorum and P. verticillatum are to be met with. In the more 
open and dry localities, but still near water, as along irrigation 
channels, occur Indigofera Gerardiana, Plectranthm rugoem, and 
Perowslcia atriplicifolia, which is met with frequently in great 
masses by itself, and when in full blossom presents a most 
attractive appearance. 

7. Vegetation of the Valleys of Safed Kdh. 

To give an idea of the vegetation of the interior of these hills, 
I shall allude to a few of the more characteristic forms which 
occur iu the flora of the Shendtoi valley, which opens out upon 
the plains about four miles to the east of Shalizan. In the ridges 
and ravines which intersect the country between Shalizan and 
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tbe Shendtoi valley, JPrmm Jacg^uemontii and Berchemia, sp., are 
very cliaracteristic. On tbe left bank of tbe Shendtoi river, at 
tbe mouth of tbe valley, lies tbe village of Katskalle, consisting of 
some fifteen to twenty bouses. Owing to the limited supply of 
water in tbe river during tbe hot months, much of tbe land here 
lies uncultivated, and ruins of villages are to be seen scattered 
about. Tbe bed of the stream here has an altitude of nearly 
6800 feet. The entrance up the valley leads through a deep 
narrow gorge with overhanging precipitous cliffs of great height, 
consisting chiefly of limestone and slate. Here, on tbe right 
bank of the stream, tbe rocks are seen covered with moss-like 
masses of Selaginella sanguinolenta^ Bionysia tayetodes, both 
Siberian types, a new Saccifraga, Aster AmelUis, prominent from 
its large white flowers ; and, banging from tbe crevices in bunches, 
a luxuriant undescribed grass {Avena oUgostachya^ Munro, MS.). 

As tbe valley widens largish trees of the walnut in a wild state 
occur, and with it Euonymm Jlmhriatm, Bhamnus purpureus 
and dakuricus, Bothergilla^ Btapfiylea emodi, and Byringa 
emodi^ with pure white flowers. It is curious to note that tbe last- 
named plant occupies always a higher position than its congener 
/8. persica^ and that tbe two never seem to mingle. At about 8000 
feet, Brunus Badt^s, Tams haccata^ Binus exeelsa, Abies Smithiana, 
and Querctis Ilex begin to form a forest. At 9000 feet Querous 
Ilex disappears, to be replaced by Q. semecarpifolia^ which in this 
valley attains to a great size. There is one tree lying cut close 
to the old encampment of the 23rd Pioneers, which measured 18 feet 
in circumference and 100 feet in length before any considerable 
branch was given off 

On the ridges the forest is increased by Abies Webhiana ; no 
Deodar or Jmiperm exceha occur in this valley. Prom 8000 to 
10,000 feet the valley is characterized by tbe number of its ferns, 
signifying a certain humidity of climate not to be met with in any 
other part of the country visited. The following frequently occur : 
—Gystopteris fmgilis, Asplenium septentriomle^A, mridc, A, Tri- 
chomanes, A. mrians, A.fontanum. The most remarkable Fern col- 
lected, however, was Nephrodium rigidum, Desv., which now for the 
first time has been undoubtedly proved to be an Afghan form. 
This is here very profuse under the shelter of trees or between 
large boulders. At an elevation of 10,000 feet, Aspidium Prc 5 - 
cottianum and Bfephr odium harbigermi are not uncommon ; the 
form of the latter which occurs here seems to unite the two 
species iV, barligermn and iV. Brimomanu7n. On the rocks occa- 
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sionally at 7000 feet, but more commonly from 8000 to 9000 
feet, occurs Wiododendron afghmiomt^ a new species, remarkable 
from the fact of its being a native of a country hitherto con- 
sidered as unlikely to yield Ehododendrons, far less any new 
species. It is poisonous to goats, and is reluctantly handled by the 
natives. 

TJhnm campestris, as a good-sized tree, occurs up to 9000 feet ; 
its wood is valued for making the rough wooden dishes used by 
the people, Amongst the forest, from 10,000 feet to a little above 
this limit, JBetula Bhojpattra, with JBgrus Aucuparia and F, lamta, 
are not uncommon. The bark of the JBetula is not employed for 
any economic purpose. 

8. Vegetation, of Safed Koli at elevatiom of 8000-11, 000 

The following shrubs and herbs occur at about 10,000 feet, 
chiefly in the bed of the valley: — A new species of Fertya, a 
common bush (a rare Japan and Chinese genus), called P. 
Aitchisonii by C. B. Clarke ; Lonicera sericea and JJAyrtillus ; and 
in the clefts of the limestone rocks, Wulfenia Amherstiana 
and a Veronica near Teucrimn^ both, remarkable for tbeir 
respective forms of bright inflorescence ; several Silenes, Fri- 
mula Toseay Geranium WallicMi and nepalense, ImpaMens awz- 
pjiorata^ and some species of Fedicularis, At and a little 
above this height, also in the clefts of the rocks, more particu- 
larly at a place known as the Marble gorge, Isopymm grandU 
florum and Folypodium clathratum of Clarke are found. Amongst 
turf, at 11,000 feet, Galeianthemmi leaelvmirianum^ Aconituni 
JSfapellus var. rotundifolium, with JBotrychium Imnariif, occur in 
great abundance, and about the same place, but on moss-covered 
stones, Cryptogramma crispa. 

The limit of forest is usually reached at 11,000 feet ; in 
favoured localities, however, single trees not uufrequently exist 
up to 12,000 feet, Finm excelsa and Ahies Wehhiana are 
the two trees which alone occur as dwarf specimens at the 
highest altitude. Here a bush-jungle begins gradually to 
replace the forest trees, chiefly composed of Balix elegans, 
B. grisea, with another new MTiododendron^ a large spreading 
shrub resembling P. campanulaium in its mode of growth, 
and remarkable for the heavy aromatic odour emitted from 
its leaves. The natives wear occasionally a bunch of these 
leaves stuck in their turban in lieu of flowers, and when dried 
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employ them as snuff. These bushes in some localities form 
such dense thickets that it is almost impossible to work oiuys 
way through them. Occasional bushes of Bibes Gros^^ularm and 
B, mhrum may be seen on the margin of the forest, where 
also Junipems communis occurs in great fattened isolated 
patches. Bhemi 3£oororoftianum is common on exposed ridges 
formed of loose debris, and with it, but more generally in the 
hollows, Bolygonmn rumicifolimi. The busli»j ungle rarely ascends 
beyond an altitude of 12,000 feet, w^henee, to the crest of the 
Sh4ndtoi ridge, which is at its lowest 12,000 feet, there is little 
or no vegetation except a species of JDraha, Allium seneseem^ and 
Rheum AloorcrofHanum, wdth a few grasses and a CareiV. 

9. Vegetation from Blidlizdn to the RewdrhotaL 
Two miles above Shalizan the Dui-ban river is joined on its 
right bank by the G-andliao stream, which has its source from tlie 
eastern spurs of Bikaram. On its left bank is the village of 
Kaiwas, in the hills to the north of which, at an altitude of 
10,000 feet, and under the western shade of some huge rocks, I 
obtained Clematis Robertsiana^ a new and handsome species witli 
the largest flowers of the genus. Beside it, hut growing on the 
face of the rock, FotentiUa Collettiana, also a new species with 
SibhaldiaAlke leaves and brilliant yellow flowers, and 
sericeum in great beauty. In this valley, and to the west of it, 
there is no Tams baecata ; the Deodar and Juniper us emelm 
occur as isolated trees, but rapidly increasG towards the west, 
where they form forests. At the junction of the two streams 
and between them is situated the village of Karrikalla, on the 
lands of wdiich it is said some crops are raised witliout irrigation, 
viz. barley, wheat, Betaria, and Fanlcum, 

From Sluiliziln to the Pewarkotal, a distance of Home fifteen 
miles, the first part of the road lies along the edgij of ilio low 
hills, which arc here composed of a coarse slate. If rom amongst 
these springs of water issue at intervals, but which, in reach- 
ing the gravel and conglomerate formation, suddenly disappear. 
At some of these spring-heads Iffound Rpipactis 'verairifolia, a 
small Feristylus, with Frimula denticulata^ var., and Androsace 
incisa. On the eastern exposure of these hills, and in tlie vici* 
nity of springs, I noticed the plane-tree occurring as if natu- 
ralized, and which did not seem to spread downwards following 
the water, whilst the younger trees occurred higher up the hill, in 
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places where they could never have been planted, to an alti- 
tude of 7000 feet. The same peculiarity I observed in Kashmir 
ou the western face of the Tukt-i-Suliman^ There is a sacred 
grove of trees surrounding a shrine at one of the largest of these 
springs, in which is a Cujpressm semperwem of great height and 
measuring 6 feet in circumference, forming a landmark to the 
surrounding country. Here also are some magnificent trees of a 
distinct form of J^opulus nigra, the leaves of which are miniature 
ones. This I subsequently found in great numbers cultivated in 
the Hariab district. It occurs as a tree fully 100 feet in height, 
with a girth of 10 feet 6 inches. The road now crosses over some 
of the plain country until it reaches the Afghan cantonment of 
Habibkalla, situated at an altitude of 6560 feet. Trom this the 
road leads westward to the Pewarkotal, crossing, in the imme- 
diate vicinity of Habibkalla, the bed of the Spmghao river, 
close to which is a large cultivated Fopulm alha, 10 feet in girth. 
IVom this poiut the road at first passes through nearly three 
miles of cultivation, belonging to the village of Pewar ; it then 
winds amongst spurs and ravines chiefly of limestone. Here 
commences a thicket of stunted QmrcuB Ilex, upon the branches 
of which two species of Viscum grow, with a few other shrubs, 
the most interesting amongst them being a new yellow rose, its 
first appearance, -Bom jBo(®,mihi, a stiff upright hush ; and climb- 
ing over the Quercm Ilex, Zo7iioera Griffithii, one of the grandest 
things, when in flower, that I have seen here, the contrast being 
very fine between the enormous bunches of rose-pink flowers and 
the dark green foliage of the oak. Of course ^opliora, Gotoneaster, 
and Daphne still occur, hut in greater luxuriance. Under the 
dense shade of the oaks, and growing close into the roots, is a 
species of CephalqntJm^a, which is very common. At 7000 feet 
occasional trees of Deodar oxL^Juniperus exceha are to he seen ; 
and on the precipitous ascent to the Kotal these two trees 
soon form, with Quercus Ilex, a forest j and on the roadside 
one or tw^'o specimens of Mraxinm Moorcroftiana are passed. 
Only when close to the top of the ascent do Aim SmitUcma 
and Dinus join the forest. 

The Pewarkotal having been reached, a dense forest is seen to 
occupy its ridges, consisting chiefly of Deodar with Abies Smithi- 
ana and Dinus exceha. In certain localities, as on the crests 
through the most dense part of the forest, Abies WehUana occurs, 
and Juniperus exceha is common on the more northern and open 
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exposures. There is little or no undergrowth ; if any, it con- 
sists of Quereus Ilea, or more generally of Q, semecarpifoUa, with 
occasional shrubs of Sophora, Daphne, and Cofoneaster, The 
drainage from the west of the Pewarkotal, as previously men- 
tioned, falls into and forms the Karaia river, so that the Hariab 
district is now entered upon. To the north, between the Spin- 
ghdokotal and the Pewar, the ridges of the hills are found to be 
separated by small meadows resembling in miniature the “ merga ” 
of Kashmir. These are covered with a thick close sward consist- 
ing chiefly of Gymnandra atolonifera and Coimniaraoeinosa, which 
latter seems to be kept down to this tufted form by the grazing 
of sheep. Here early in the season, from under the melting snow, 
Merendera persica grows plentifully. On the left bank of the 
Karaia river there is little or no cultivation ; on the right bank, 
however, there is a considerable amount, owing to the country 
being much more open, consisting of a numerous succession of 
plateaux. 

10. Vegetation of the Raridl Dutrict* 

The climate of the Hariab district, owing to its altitude, is much 
colder and drier than that of the Kuram, with a more severe 
winter. The land produces but one crop during the year, viz. 
of wheat, barley, maize, rice, two millets {Betariaitalica, Danicum 
pulses (JSrviwi Drvilea, JBhaseolus vulgaris, Glycine Boja), 
carrots, and clover (Trifolium resupinatum), a few of the Oucurbi- 
taceie, and a little tobacco. Hear villages are orchards of apricot, 
plum, and apple, with a few walnut-trees. G-ardens are unknown ; 
hence there are no vegetables. The palm, Celtk, Diospyros, and 
vine do not grow at this altitude ; but occasionally a few mulberry- 
trees of no great size are to be seen. Cultivated along water- 
courses for their protection, Balioe sp. near aericocarpa, Anders., a 
large tree with weeping branches ; sp., a small tree or large 
bush ; and B. anguatifolia. The two latter are also quite wild in 
the streams which run down from the hills, but not so in the open 
river-bed. Along with these Fopulus nigra, var., is by no means 
uncommon, cultivated, and perhaps wild. Hear villages hedges 
are common of Mceagnus, Bosa anserinafolia, B, Dglanteria, 
B. canina, and more rarely of JTippophae : climbing over them 
one very frequently meets Bryonia dioica, a western form which 
extends as far east as Lahul in the Himalaya, 

On the outskirts of villages, BLyoscyamus niger, Oonium maoula^^ 
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turn (for the first time found east of Persia), Onopordtmi Acmiilmm 
(an enormous thistle), and Solamm dulcamara (growing, as in Bri- 
tain, through hedges). On uncultivated clay-fields are found Matrix 
earia disciformis^ Carmi Bulbocasiamm^ ts^rLdi a variety of the latter 
(a favourite food of the wild pig, which is productive of much destruc- 
tion to cultivated crops when it occurs plentifully amongst them), 
Artemisia Totirneforfii (remarkable for its tall Qanmlk-Vike^ ap* 
pearance), with XaniMum Btrmmrium. The uncultivated ridges 
and plateaux of conglomerate formation in the open country are 
covered with a scanty dwarf vegetation consisting of the follow- 
ing : — Junijperios ecccelsa ; Amygdalus elurnea^ occurring in great 
clusters, and when in flower, the bushes being leafless at the 
time, presenting a lovely mass of peach colour, and hence well 
worth cultivating; Oratcsgus Os!ycantlia, seen sometimes as a 
good-sized tree, but then near villages or in fields ; Mosa Xoce, 
several Serheris, the Daphne, Sophora, and here both the forms of 
Cotoneaster nmimularia. JPhlomis Icashmiriana, when in full bloom, 
is extremely attractive. A Trichodesma, probably a new species, 
has magnificent large blue borage-like flowers. Sophora alopecu^* 
roides is found in profusion, but only at one locality, and that near 
Alikhel ; Scutellaria, no. 537, is very characteristic from its long 
tubular yellow flowers tipped with purple ; orienialis 

and Z. viminea are both very common and remarkable for their 
woody and apparently leafless stems ; Oousinias are also com- 
mon, C, racemosa being here the most frequent ; Aster altaicus, 
Cardmis acantlioides, Dterocephalus speciosu>s (a very handsome 
plant), with Scabiosa Olivierii and Atractglis cuneata, are charac- 
teristic, together with several Artemisicc, 

Growing abundantly throughout this scrub-jungle, and readily 
detected in the early spring from the vivid green of its leaves, and 
later on by the brilliancy of its yellow flowers, is Dremurm 
rantiacus, a plant which may be considered as the vegetable proper 
of the Haridb district. Also growing among the roots of many 
of these bushes are Anemone liflora with exquisite flowers, Arum 
QriffitMi, and, following them a little later in the season, Driiih 
laria imperialis, Tulipa siellaia, and T, clirysantha, with several 
besides everywhere tinctoria. Near Biankhe], a 
large village on the right bank of the Karaia about four miles to 
the north-east of Alikhel, is a piece of meadow-land w^atered by 
many springs, on w^hich I found several localized plants : — 
mww, sp., no. 600, Gentianaaquatica^, Q-laux maritima, Mrythresa 
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ramosissima^ Ononis arvensiSy TrighcMn palnstre, Orchis latifolia^ 
JBrimula denticulata^ Tmsilago Farfara^ Swertia ^etiolata, and 
Ophelia cor data. Kear this Taracoacum montanum is found, as 
well as in one or two other localities. 

Under the shelter of forests, chiefly along the lateral ravines 
in which the tributaries of the Karaia flow, a variety of shrubs 
and other plants are found which are more or less local ; as, for in- 
stance, Frunus Jacguemontii, Fihes orientale and R, Grossularia, 
Lonicera Gfriffithii, Fraxinm Ifoorcroftiana, two species of Fphe-> 
dr a, and a Leptorhahdos near virgata. In the forest near the 
Pewarkotal Mremostachgs speciosa is occasionally met with — a 
Central- Asian type, a very woolly plant with large yellow flowers 
on a shortened spike almost growing from the root-stock. Under 
Ficea ^mithiana^ apparently parasitical upon it, JEEypopytis lann-^ 
ginosa ; and on limestone debris Mthma rosea. I here first found 
a JSfepeta near teucrifolia^ which extends from this through- 
out the Hariab district to Karatigah. Fhlomis specfahilis, on the 
margin of the forest near the cantonments, is extremely handsome ; 
and underneath the trees, where one would expect little to grow, 
Astragalus 'oerticillatus (collected also on the exposed southern 
face of the lower hills near Shalizan), with\^. rhissantJius, is very 
characteristic, and which at first, on finding the leaves only, I 
mistook for a Bubiaceous plant. 

The rocks of the Hariab district are covered with the follow- 
ing plants : — Fiongsia tapetodes^ being the most characteristic, 
from its frequency and moss-like habit and its profusion of 
bright yellow flow^'ers (some of the plants of this seem to have 
reached a great age, as I have seen a woody root-stock over 6 
inches in circumference) ; Farietaria officinalis and F. d>ebilis ; 
Campanula sp., no. 5d'l; Saseli remarkable for its stiff 

erect appearance, generally found in the most inaccessible locali- 
ties ; Microrliynchiis asphniijolia and Asplenium Ruta-muraria^ 
which latter may be considered the only fern of the Hariab dis- 
trict up to 11,000 feet, although in one instance on limestone I 
picked up a good specimen of Ceterach^ and heard of a species of 
Adiantum near water ab Alikh41. Specimens of A. Trichomanes 
and A. septentrionale are very uncommon. 

11. Vegetation of the spurs of the Fewda^hotal, AliTchel, and around 
Bihar dm up to an altitude of feet. 

On the spurs of the Pewarkotal between Zabardastkalla and 

JSmiS. JOTJBK. — BOTANY, VOL. XTIII. C 
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Alikhel, and on tlie kills between Sikar^m and Matimge up to 
nearly 10,000 feet, the forest becomes much thinner, and is greatly 
altered in appearance, owing to the occurrence of Finus Gerard^ 
iana^. All the more open parts of the country when there 
is forest is now covered chiefly with this pine, deodar, and 
Juni^erus exceha\ the other trees — viz. IBinm excelsa^ Abies 
Webhiana, and Ficea Smithiana — occurring rather in the in- 
terior of the hills, or on the ridges which reach an altitude of 
10,000 ft, Gerard’s pine is distinguished at once by the peculiar 
character of its trunk and branches, which much more resemble 
those of a stout stunted beech than of a pine. The bark is of 
light grey colour, which, on close inspection, presents a gene- 
rally mottled appearance of various hues, produced hy the irre- 
gular manner in which the enter layers are shed. It is celebrated 
for its edible nuts, largely used as food by the natives, and which 
are an article of export from other parts of the country to India. 

Along the range which extends westward from Sikaram to Ma- 
tung6 I obtained a new species of JSremurus (a very fine plant 
with large hollow leaves) and a Chorispora near tenella^ PC. 

On two occasions I explored the Hazardarakht river as far as 
Karatigah on the road towards Kabul ; and during my first visit 
I ascended one of the peaks of Seratigah, the highest of which 
has an altitude of 13,600 feet. The distance between Alikhel 
and Karatigah is about twenty-five miles, the road leading 
along the bed of the Hazardarakht stream. The valley of this 
river nearly as far up as KoMan is open and well cultivated ; 
beyond this, however, it suddenly becomes contracted, and any 
little cultivation there may be occurs in the lateral valleys, and 
not along the main stream. Beyond Prekalla cultivation ceases. 
The altitudes of the above localities are : — Eoldan, 7550 feet ; 
Prekalla, 8000 feet j Karatigah, 94i00 feet. On this route the fol- 
lowing plants were collected : — Hear Alikhel, on the plateaux of 
the river, acutifoiia, PC.; near Eokian, Acer, probably 
campestre, a medium-sized tree, but neither flower nor fruit 
were seen : this is the only Acer I have obtained. As a tali 
woody shrub overhanging the river, no. 852, Amygdalus sp., 
the fruit of which, in its colour and appearance, resembles 
less the fruit of the almond than the peach. At Prekalla 
in one locality there exists a scrub-jungle consisting of Jmi- 
perm exceUa, several Gamgan<B, [Sophora, both forms of Goto- 
master nvmmularia. Daphne, Amygdalus elmnea, Mosa JEcae, 
* Ten feet in girth hy forty in height is an exceptional tree. 
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two or three species oiBerleru^BiYx^^^ Clmrcmlleos^ Lonkera 
GriffltHii witli several Artemisias. Amongst the stony debris 
on the ridges above the river RTimm Biles is very common ; 
but, strange to say, I could procure no specimens of B, Moor-- 
croftiamm, IS^ear the rhubarb, Convolvulus jpseudocanfalrica and 
the two Mremuri were common. On the banks of the river, close 
to the angle near Drekalla, Hyoseyamm ^usillus, Isatis tinctoria^ 
Cousinia microcarjpa ?, and G. minuta are frequent, with one spe- 
cimen of JELyoscyamus reticulatm. From Drekalla to Karatigah 
the stream-bed is very narrow; and here on both sides a purely 
deodar and Juniperus eoccelsa forest exists without any under- 
growth. These deodars are remarkable for the peculiar style 
of their growth ; they are extremely tall, over a hundred feet, 
with excellent timber, having very short thick-set lateral branches 
not over 4 or 5 feet in length, and have nearly the same average 
length all the way up the stem. Covering the ground under this 
forest are masses of Ferula JaescJiMana and Frangos palularia ; 
both of these were obtained on the hills between Sikaram and 
Matunge, but in small quantity. 

On the 19th of July J ascended Seratigah, following up a ravine 
to the south-west. The ascent was very gradual to 11,000 feet ; 
the forest up to this point contained only deodar and Juniperm 
esccelsa* Along the watercourse the two species of Fremurus 
were in full seed, and the leaves of BJieum Biles (but not the 
other rhubarb) in their autumnal tints were common ; hut not 
a single specimen of the fruit of the rhubarb could I obtain. 
Ferula Jaeschkiana and Frangos were equally common. The 
former of these has extremely handsome fruiting stems with large 
masses of fruit all of a deep reddish purple, but much insect- 
eaten, so that it was nearly impossible to collect sound fruit. 
Amongst these, FCordeum caducum, Munro, was in abundance, and 
is the fodder-grass of these parts, together with Btachys sp., 
no. 817, Oareso divisa, a very woody nearly leafless Com- 
posite sp., no. 820), mi Amelia endoehroma, H. f. & 

T., remarkable for its flowers varying from a greenish yellow to a 
deep purple-black. 

The forest completely disappears at 11,000 feet, and is re- 
placed with flat masses of Juniperus communis^ interspersed with 
great hillocks of Acantkolimon, enormous ones of OnolrycTiis cor^ 
nuta, Gypsophila Stewartii, and no. 225 a, a larger form, which 
may prove to be another species. In the shelter of these occurred 

c 2 
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a spinous form of Gicer Boongaricum, and a woody* miniature tree-liko 
Poh/gonmi^ P. liaristatmi, n. sp. This peculiar lumpy and hum- 
mocky form of vegetation only exists up to 12,000 feet, above 
•which the hills are perfectly bare, and any thing that does grow 
has to be diligently sought for in the crevices of rocks, or in 
their shelter. 

In broken loose debris at 12,500 feet, I found for the first time 
Lamium rhomloideum^ with its lovely pink flowers and its hand- 
some soft woolly leaves. At the summit of the peak (18,000 feet) 
there are found amongst the rocks, Oystopteris fragilis (the only 
fern collected, with the exception of Asplenkm JR,uta-7mraria^ since 
leaving Alikhel), with Oxyria reniformis^ Valeriana dioica, Lonicera 
ylauca (so close and creeping, that it was very difficult to obtain 
fragmentary specimens) ; a very handsome glaucous-leaved Ligtts- 
ticum^ probably a new species ; and in the clefts of the rock 
pyrum ihalictv'oideB in great perfection and fine flower. On ddbris 
a species of Drala, no. 825, ‘with. Alyssum persiemn. 

12. Vegetation of the SpurB around Bilcartfm, 

I made several excursions along the southern and western slopes 
of Sikaram, on one occasion ascending as high as 13,000 feet. 
Subsequently I ascended the main hill up to 15,000 feet, and a 
ridge to the north which overlooks a small lake to a height of 
14,700 feet. Except on the northern slopes and in sheltered 
valleys, all the snow had disappeared. On the top of SikarAm 
itself there was no snow in August, but I was informed that a 
large bed existed on its northern slope. In ascending along the 
bed of the Kurezghar stream at 9000 feet, I collected Oarex mh 
gatiBy Allium robuBtum^ ABtragalus tephroBioides^ an extremely 
handsome tall-growing plant, which throws out shoots of from 8 
to 4 feet in length from a large woody root-stock. Prom Sergal 
the forest was very fine, consisting nearly altogether of deodar 
and JwniperuB excelsa, with occasional trees of .Pinus exceha and 
Abies Webbiana, On the ridge over the left hank of the Kurez- 
ghar stream one or two trees of Finns Qerardiana occur ; but this 
is its eastern limit. On the Pew^ ridge it does not get further 
east than two miles to the south of Zabardastkalla, In the 
deodar forest there is no' undergrowth. On the dry limestone 
soil under the trees Pedicularis, no. 487, is very common ; and as 
the forest begins to thin off, owing to altitude, OmbrycUs cornuta 
is common in dense circular hushes, which, with Jmiperus com- 



THE HTTEAM YALLET, ETC., AEMAlN’ISTAlSr. 21 

munis, recurva, and Rhododendron Collettianum, form the brush- 
wood beyond the limit of forest. Amongst this brushwood occur 
several species oi AcanthoUmon, Astragalus psilacanthus, Onotry^ 
chis sjpinosissima, several Artemisias, numerous Gousinias, Tana-- 
cetum no. 280, Linuni perenne, both Macrotomias, Leontopodium^ 
'two or three species of Anaphalis, and Roa lulhosa, P. laxa, Bromus 
near erectus, growing through the juniper-bushes, Lilium poly- 
phyllum, and under their protection Gentiana no. 932. Amongst 
the stones Sempervirum acuminatum is very profuse. On gravelly 
soil on the exposed ihdges Allium, no. 734, occurs ; in loose rubble 
Scrophularia, no. 919, a dwarf species, the branches of which lie 
close to the ground, with flowers large in proportion to the plant. 

At the upper limit of trees, in ascending the ridge above the 
Shendtoi to the east of Sikaram, willows are seen to form the 
greater part of the brushwood. On Sikaram and on the range to 
its west, owing no doubt to the excessive dryness of the climate, 
willows do nob exist, the Ebododendron alone being found, with 
the new bush types of OnohrycMs and Astragalus, 

At spring heads on rnoss-covered stones, at an altitude of 11,000 
feet in occasional localities, the following plants occur; — Codonopsis 
ovata, a Campanula, Inula rhizocephaloides, JBarnassia ovata, 
Orchis latifolia, Rrimula purpurea and P. denticulata, Ophelia 
cordata and 0. petiolata, with Seduni JSwersii on the overhanging 
rocks. Among the boulders in the stream-bed Oocyria reniformis 
is by no means uncommon. 

Erom 12,000 to 14,000 feet the following plants occur, but 
only in patches, otherwise the hill- side appears destitute of vege- 
tation : — Delphinium Brmionianum, when in full flower very effec- 
tive; Rheum Moorcroftianum, but no R, Rihes ; Bupleurum sp., 
no. 929, and Astragalus, no. 924 (near A, confertus), both very 
close-growing and carpeting the ground. In the clefts and on 
the sides of rocks, Pleurospermum corydali folium, Valeriana petro^ 
phila, Isopyrum grandiflorum, Ligustioum no. 821. Amongst 
broken debris, Nepeta no. 917, Lannium rhomboidemn and Aster 
heterochceta, ^iCcL lovely purple flowers, aud the following 
grasses : — Boa flexuosa, Biptatherium laterale, Bestuca ovina, 
and Koeleria cristata. 

At 14,000 feet, Oxygraphu, a new species, the leaves and flowers 
of which seem to be a favourite food with the snow-pheasant, as 
it was almost impossible to get perfect specimens on account of 
its being invariably eaten over. In the shelter of the boulders 
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JPrimula fUT^wrea was very profuse, and with it G^^sophila sedi^ 
folia, with seyeral Brabm^ and occasionally in tufts Brach/podium 
taTtaricum. At the highest altitudes the following plants occurred 
■ — Botentilla monanthes and P. serieea, with a Braha. Another 
proof of the extreme dryness of the climate is the total absence of 
Anemones, which at these altitudes in Kashmir occur in abundance. 

The only ferns obtained were Asplenium Buta-muraria, up to an 
elevation of 11,000 feet, and CystopteTisfragilis,-\x^ to an elevation 
of 13,000 feet, 

13. Blmts cultivated for Food. 

Cereals . — Up to the time of the British occupation cultivation 
was limited to the actual wants of the people as food, with perhaps 
a slight surplus for barter ; at least, such was the opinion I formed 
after numerous conversations with the natives, as well as from 
my own personal observation. The chief causes of this were, no 
doubt, insecurity of property, due to the constant occurrence 
of blood-feuds, the inhabitants being afraid to cultivate except 
in the immediate vicinity of their villages, and to the inadequate 
supply of water, an increase of which could not be obtained with- 
out incurring extra labour upon works which might never prove 
profitable. In the whole Kuram and Hariab districts there is not 
a single water-course to be compared with the works commonly 
found in Laddk. No sooner, however, had the British occupation 
of the Kuram Valley taken place than every bit of land which the 
villagers were capable of placing under immediate cultivation w’as 
at once begun to be w^orked upon, and persons who had left the 
. country were recalled by their friends to return and till their fields* 

The land is rich and good, and, as a rule, those very arid plains 
already spoken of only require water and labour to convert them 
into green fields. With a very little trouble and care taken to 
avoid waste, twice the amount of land could be cultivated with the 
water already available, Bor instance, the hills to the north of 
Shalizan consist of slate, which has been lately worked by Euro- 
peans, and found to be of good quality'and unlimited in quantity ; 
and if this slate were employed in the construction of the water- 
channels, it would assist in economizing the water which is at 
present wasted, owing to its running over a gravelly soil. As an 
example of how a good supply of water is allowed to go to waste, 
at an elevation of 8000 feet, in the Shendtoi ravine, the stream 
of that name, where ^ feet broad and 2 feet deep, is allowed to 
lose itself in a mass of boulders and shingle, whilst the villagers 
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of Katskalle at the mouth of the gorge were losing their crops from 
deficiency of water. 

In the Kuram district, as elsewhere stated, two crops are ob- 
tained during the year — the first consisting of barley, clover, and 
wheat, the second of rice and Indian corn. Bice taking a longer 
time to mature, rotates with barley and clover, both of which 
are early and quick crops. Indian corn follows wheat. The 
natives manure their fields well, the cow-dung not being, as in 
India, employed as fuel. Bice is the staple crop, and is not 
cultivated above 7500 feet. The germination of rice-seed in 
the seed-nurseries is supposed to be hastened by shading with 
the young branches of AdhatoAa Vascia and So^liora mollis. 
The next crop in importance to rice is, I think, Indian corn,, 
as the people of these parts prefer the bread made from it to 
that of wheat, and which is always made with ferment — a custom 
which does not obtain to the east of the Indus. I think there 
is good reason for their preference, as Indian corn-flour is always 
pure, whereas the wheat-flour of the country is half rye. 

I was much struck by seeing in the wheat-fields a plant which 
I subsequently identified as Seoale cereale, or common rye. The 
natives assert that this is a weed, and accidentally occurs amongst 
the wheat against their wish, bub that it is not found amongst 
barley, which is easily explained by the fact that it takes a much 
longer period to ripen than barley. The grains of the wheat and 
rye are very like, and no attempt is made to separate them before 
they are sown ; and it is so common among the wheat as in many 
cases to predominate. Besides rye, two other weeds commonly 
occur with the wheat, viz. Avenafatua and Lolium teniulenUm, 
Occasionally after eating wheaten bread, persons are seized with 
symptoms of narcotic poisoning, and, if not attended to, have been 
known to die. The natives invariably attribute these symptoms 
to the seeds of one of these three weeds, and will pick them out 
from amongst the suspected wheat, in support of their assertion. 
■Wheat, barley, and Indian corn are cultivated in the Hariab dis- 
trict up to very nearly 9000 feet. Bice is husked in the usual 
manner in a large mortar with a wooden pestle, or sometimes in 
mills by cattle power. In the larger villages there are numerous 
water-mills for grinding the other cereals ; firequently, however, 
hand-mills are also resorted to. I have not seen the Amaranths 
cultivated 

* The cultivated fruit-trees and principal vegetables are enumerated at 
p. 9, anted. 
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14. Indigenous "Blanisfor Hood ^e, in use. 

Haying mentioned the plants which are cultivated in the Kuram 
valley, I will now describe such as are employed by the people as 
a substitute for these or together with them. Hremurus auran^^ 
tiaous is the sole vegetable upon which the inhabitants of tlie 
Hariab district depend for fully two months of the year. The 
leaves are simply cut off the root-stock, if I may so call it, as close 
to the ground as possible, leaving the stock intact, but for which 
the plant would long ago have been extirpated. This as a vege- 
table was considered very good by tlie army, and boys brought 
daily baskets full of leaves into camp for sale. It resembles in 
flavour no other vegetable I ever tasted, it being hard and crisp 
•without being either tough or iibrous,and it might prove tinder cul- 
tivation a welcome addition to our limited list of spring vegetables. 
The young shoots of asparagus are collected and cooked, as are 
also' the leaves of the cultivated fig, oi Oamm Bulhocastanimi (not 
the tubers), and, lastly, the rhizomes oiPolygonatum 'oerlklllatim. 
Between Badishkhel and Thai the stems of Bomerosia Auclieri 
and the young flowering shoots of Chamceroj^s BUcUeana are 
eaten raw, as are also the roots of the turnip-rooted JSfepeta, which 
occurs from near Badishkhel to Karatigah. It is curious to note 
that the bark of this root is flavoured like the turnip, whereas the 
heart of the hulh has the flavour of fresh almonds. The leaf- 
stalks of both rhubarbs, of wild onions, the leaves of the common 
clover {Trifolium resupinatum), and the stems of the young flower- 
ing shoots of an Orolanclie which is parasitical upon Artenmim 
are all eaten raw. The stems of the last have not much flavour, 
but are cool and crisp. 

The following Pungi are collected and eaten cooked : — 
cJialla esGiilmita, Agaricus campestris^ BLelvella crispa^ and Ilydnum 
eoralloides ; as a precautionary measure the natives recommend 
them to be cooked wdth a mixtui^e of fat. 

In addition to the cultivated fruits, there are also eaten : — Ber- 
cTiemia^heie called ‘‘Mamdhuea,*' the name given to aSageretia fur- 
ther east ; Channsrops BitcMeana, which is sold in the market at 
Thai, and there called by the same name as dates ; Pyrm tanaia^ 
Hon, called by the same name as that given to the fruit of the Hm- 
spyros ; wild plums, blackberries, berberries, Blmgnus, strawber- 
ries, gooseberries, and Prunus Padus, the two latter being called 
“ wild grapes.” The nut of the wild almond, the fruit of the pome- 
granate, and the wild walnut are all uneatable. Mulberries are 
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not wild, nor have I seen the hazel as a shrub. lu the Ilariab 
district large quantities of gum exude from the stems of the plum 
and apricot, which is collected aud eaten. 

15« Fodder for Animals. 

In addition to the straw of the cereals and pulses, clovw 
(Trifolium resupinatum) is cultivated, and the wild oats and 
weeds from the field are collected and given to animals. Q-rass 
is generally so scarce that the natives supplement it with the 
young shoots and stems of Teriploca aphylla to the east of 
Kuram, and to the west with the foliage of Qucrcus IleSy 
especially the variety that is devoid of spines—the two latter 
affording fodder for camels chiefly ; and in the Hariab district the 
young branches of the willows are largely resorted to for fodder 
for both cattle and sheep. The ashes obtained by burning 
branches of Ephedra are mixed with tobacco for the purpose of 
chewing, or with snuff to intensify its action, and the dried and 
powdered leaves of Mhododendron Collettianum as snuff. 

IQ. Medicines iXnd other Veyet able Products* 

The following plants are employed as medicines yh?* infernal 
use: — The berries of Blhes orientale, the fruit; of Bhaninus 
dahuricus^ the roots ot JDaplme oleoides when boiled, and the 
dried root of Euphorbia, sp, (no. 380), are all employed as pur- 
gatives, being more or less common household remedies. The 
last goes by the name of the vomit-weed, and is also used for that 
purpose. The fresh milk from its leaves blister the hand when 
collecting it. 

As local applications the castor-oil is cultivated in the gardens 
at Kuram for the sake of its leaves, which are employed in poul- 
ticing. The roots of two species of A?mehia, viz. A. endocliroma 
and A. speciosa, are used to relieve toothache and earache. The 
gum-resin which exudes from the flowering stems of Fe7^ulaJaesch/c» 
iana is applied to wounds and bruises. At Alikhel a native 
brought me the stems of a plant which he said was a rare and 
valuable medicine, calling it “Mam-i-ran”; on examination it 
proved to belong to some species of Geranium, probably G. Wal- 
lichianum. The root-stocks of Valeriana Wallichii are collected 
and sent to Qandamak for export to India, to be used as a per- 
fume. The juice of the leaves of Delphinium JBrunonianum is 
employed to destroy ticks in animals, but chiefly when they affect 
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Foisons , — The following plants are known to he poisonons to 
the natives, viz. Datura^ Hyoscymmm, Gamtahu, Atropa UdeseeM, 
and Solamm Dulcamara^ and, as already mentioned, one of the 
three weeds found amongst wheat, viz. rye, wild oats, or LoUimu 
The plants poisonous to animals are : — Btipa siUrica, a very com- 
mon grass under the shade of trees and in their vicinity, near 
Shdlizan and similar localities ; its poisonous qualities are recog- 
nized by the cattle of the country, which never touch it ; Mhodo- 
deniron afgliavdcum is poisonous to goats and sheep. 

Oih . — -As far as my observations have gone, no oil-seeds are 
cultivated, nor is any oil extracted from the kernels of the apricot 
or walnut. The only substance in the country which the natives 
call oil is a crude tar obtained by distillation from the roots of 
a conifer. Splinters from the green wood of Finm excelsa, or 
portions from the roots of P. Gerardiam, are employed in place 
of lights, the pieces of the roots going by the name of Chiragh, 
meaning lamp. In lieu of vegetable oils for food, the melted fat 
of the tail of the large-tailed sheep is used. 

Charcoal . — This is usually made from the softer pine-woods to 
save trouble, although the blacksmiths know well that the harder 
woods yield a better article. 

The tears of resin exuding from the bark of !Binm excelm and 
leaves of P, Gerardiana are collected and used for various pur- 
poses. 

The large roots of Saponaria GriffitMi are collected and 
employed as soap for washing purposes. 

Dyes . — The Isatis tinctoria is largely used a local dye ; its native 
name means the ‘‘ Dye-plant.’’ At the Mussulman festival of the 
Id, at which hard-boiled eggs are indispensable, the roots of a 
EuUa are employed to give them a bright red colour. 

17. Mrests. 

The forests are extensive and very fine ; they contain splendid 
timber, tbe chief of course being that of the deodar, which 
some years ago was exported by the Kuram river to Eunnor. 
At present the drawback to its exportation is the distance 
of the forests from the river; this, however, might be easily 
overcome by the introduction of wooden tramways, such as are 
already in use in some of the Indian forests. The natives do 
not employ timber of any size in their buildings, and are not par- 
ticular as to tbe kind. Their doors are usually made of deodar, 
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at a ruinous expense of timber. As a rule, they scarcely ever 
for their own uses cut down a large tree ; and throughout the 
forests of this district few or no trees are seen partially burnt, 
as is so commonly the case in Kashmir. When this does occur 
it is in localities where Afghan or British soldiers have been en« 
camped. I believe the cause of this immunity to be due to the 
unsafe condition of tbe country, for benighted travellers w^ho 
would, do not dare to light a fire lest it might betray their pre- 
sence. 

The following are the measurements of some of the excep- 
tionally large trees which I have seen : — plane tree, in circum- 
ference, 33 feet, walnut 17 feet, deodar 21 feet, Celtis 16 feet, 
Quercm semecarptfoUa 13 feet, JPqpulm nigra^ var., 10 feet 6 
inches. 

Near the village Kaiwas, on the road to the forests, I saw 
timber slides of rather a rude construction for bringing down 
from the hills poles for roofing houses. Most of the houses are 
built on the wattle and dab ” principle, and for their construction 
the stems oi FotJiergilla^ Ootoneaster bacillariSf Quercus Bea, and 
willow are usually employed. Household utensils, viz. large 
platters, bowls, and spoons, are made from tbe wood of IJlmus 
campestris (called tbe carpenter’s tree ”), of the poplar, willow, 
and walnut, indiscriminately. The handles of their farm imple- 
ments, such as axes, hoes, <&c., are made from Cotoneaster hacil- 
laris, 'Fotliergilla, and Fraivinus* The small rolling-pin with which 
is beaten out the leaves of the Ohamcerops into a coarse fibre is 
always made of a piece of Quercus Itess. Their usual walking- 
sticks consist of Cotoneaster hacillaris ; and the wands carried 
by the priests, or ‘‘ mollahs,” are of the wild almond, and held 
sacred. Por clogs the wood of Finns Cerardiana is preferred 
but they are also made of the wood of other pines. For 
making baskets, a particular willow, near Salix viminalis, is culti- 
vated in the Hariab district. The bark of Caragana ambigua, 
Stocks, in entire circular pieces, is used to encircle and keep fii'm 
tke wooden sbeaths of tbe long Afghan knife. In addition to this 
being a strong material for the purpose, its bright golden brown 
colour gives it, when fresh, an ornamental appearance. Portions 
of the stem of Arwndo, sp., are employed to hold charges of gun- 
powder, and are arranged in a row round the waist, as is the 
custom in carrying breech-loading cartridges. 

Fibres. — The leaves of CTiamcerops BitcTiieana torn into strips are 
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tlie material of wliieli all rope, twine, or string is made in tlie 
Kuram valley. As already stated, this plant only occurs as 
stunted specimens to the east ; therefore tlio whole of the mate- 
rial employed for making rope is imported into the country from 
the south of tlie river. The sandals worn by the people in place 
of shoes are also all made from this, the leaves undergoing in this 
instance the simple process of damping and beating sufficient to 
produce a coarse fibre. Any other materials employed to make 
rope are exceptional ; the moat common is goat’s hair, next the 
baidt of the elm, by merely damping and twisting. The twine 
which is used for the slow match of their matchlocks is made 
from the fibre of the bark of the young shoots of the elm, dipped 
in a solution of saltpetre. The exfoliating epidermis of Juni^erus 
exceha and Lonicera quingmlocularis in the TIariab district is em- 
ployed when a rather soft than strong material is required, as for 
making pads for placing under loads when . carried. I was in- 
formed that from Seratigah a grass was obtained whicdi made an 
excellent rope; but the best rope of all, and most valued by traders, 
is that made from the roots of a small spinous shrub collected in 
the Logar valley. Owing to the difiiculty of extracting the root 
the following plan is pursued : — A string is first tied lightly round 
the crown of the root to a long stick, one end of which is used as 
a lever, the other as the fulcrum ; the root breaks away in lengths 
of from one to two feet. 

Barks. — The bark of the birch, Betula Bhojpattra^ is not em- 
ployed, nor are its uses known. 

Bees and Berioulture. — In every village near the hills in this 
country bees are largely kept by tbe people, honey and wax being 
important articles of traffic. Honey is used in place of sugar, 
which is very expensive. 

Sericulture is carried out on a very small scale, the silk pro- 
duced being employed solely for home consumption. 
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II. List oe the Plakts colxecteh, with !N'otes and 
Lescbiptiohs oe New Species. 

DICOTYLEBONES. 

1. EAHHHCULACBiE, 

97^. Clematis grata, TfflW. 

Sbalizan, 6000 feet. 

733. C. Eobertsiana, AitcTiison et JECemsley, n. sp. Fere oranino C. alpina 
(Atragene alpinay L., var. /S, Ledebour, Flora Altaica, ii. p. 377); sed 
floribus citrinis pscne duplo majoribus, sepalis longe acuminatis, petalis 
vel staminibus petaloideis anantheris nullis, etc. 

Frutex sarmentosus, prjetei* flores cito glabrescens, ramis gracilibus 
angulatis usque 4--6-pedalibus. Folia longiuscule petiolata, laxe 
biternatim sectaj foliola petiolulata, membranacea, ovato-lanceolata, 
lateralia ssepissime obliqua, omnia l-2|-poUicaria, plus minusve grosse 
raucronulato-serrata, terminalia interdum tripartita, lateralia bipartita. 
Flores citrini, ampli (sepalis usque ad tripollicaribus), terrainales, 
solitarii, longe pedunculati, cernui j pedunculi 3-5-pollicares ; sepala 4, 
sparsim pilosula, venosa, lanceolata, longe acuminata, acuta vel obtu- 
siuscula ; petala vel stamina petaloidea ananthera nulla ; stamina pilo- 
sula, exteriora longiora et subpetaloidea ; filamenta omnia dilatata. 
Aclimnia sessilia, novella longissime sericeo-villosa, matura non visa. 
Sbalizan stream, June 1879 ; bill north of Kaiwas, at 
10,000-11,000 feet, profuse, July 1879. A handsome semiscan- 
dent shrub, with flowers of a pale lemon colour, from 3 to 5 
inches in diameter. It is an exceedingly interesting species, 
forming a connecting-link between Atragene and Clematis proper, 
having almost exactly the foliage and flowers (though much 
larger) of the Central- A si an variety of G, (At7'agene) alpma j 
but the flowers are destitute of petals or antherless stami- 
nodes, a character in which it appears to differ from all the 
varieties of the plant in question. Furthermore, although O. ah 
pina has such a wide area of distribution, it has not hitherto been 
found within the limits of Poissier's ‘ Flora Orientalis neither 
is it known to occur in the Himalayan region. The North-Ame- 
rican C. {Atragene^ verticillaris resembles our plant in having no 
petals or petaloid antlierless staminodes. 

718, 614. C. graveolens, Lindh 
Common at 7000 feet; July. 
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118, lOL Anemone biflora, DC. 

From Kurain to Alikhel, under busTiea, at 0000 to 8000 feet *, 
April. 

46tS. A. sp. nov. 

From 8000 to 10,000 feet ; June and July. 

599, 727 , Thalictrum minus, L., var. glandulosum, Koch 
Hills at Kaiwas and Karcbatal, 10,000 to 12,000 feet; May to 
July. 

0. T. minus, L., var. flexuostim, Bmth. 

Alikhel, 7000 feet, profuse. 

428. T. minus, L., var. 

Shalizan to Biankhel. 

415. Callianthemum cacliemirianum, Camh. 

Hills, Sbdndtoi, at 10,000 feet, from melting snow ; end of May. 

134. Adonis eestivalis, D. 

Corn-fields, Habibkalla, 6500 feet, common ; March to May. 

102. Ranunculus falcatus, D., var. orthoceras. 

Alikhel ; April ; 8000 feet. 

744 , 459. R. hirtellus, Boyle. 

From 8000 to 11,000 feet, common ; May and June. 

416. Large-flowered variety ofiB. hirtellus {ne^palinus^ Jacquem.) 
from Shendtoi ; May. 

18. R. laetus, Wall. 

Moist ditches and fields, Alizai, Kuram, Habibkalla; .April and 
May. 

6. R. arvensis, L. 

Fields, Shalizan to Habibkalla ; April to June. 

598. R. divergens, Jordan. 

On grass-meadows, Karohatal, 10,500 feet, profuse ; June. 

462. R. sp. near No. 28744 of C. B. Clarke’s K ashmir herbarium. 

Kotalmerg ; May. 

0. R. laetus, Wall., var. 

955. Oxygraphis, sp. nov. 

On shingly debris, where there were no 0 tber plants, from 
12,000 to 14,000 feet, Mt. Sikaram; August, 

406. Caltha palustris, L, 

Shendtoi, 9000 feet ; May. 

0. Isopyrum anemonoides, Kar. et Kir. 

Seratigah, on rocks at 18,000 feet ; July. 



THE KTTEAM TALIiEX, ETC., AEGHAHISTAH. 


31 


0. Isopyrtun grandiflorum, FiscK, 

Mt. Sikaram, 13,000 to 14,000 feet, on rocks, profuse ; August. 

0. I. grandiflorum, MscA., var. 

Mt. Sikaratn ; August ; 13,000 feet. 

802. I. sp. 

Marble rocks, Shendtoi, at 10,000 feet ; July. 

376. Aquilegia vulgaris, L., var. pubiflora ? 

Trom 9000 to 11,000 feet, Sbendtoi. 

0. A. vulgaris, var. Moorcroftiana, Wall 

732. A. vulgaris, var. fragrans, Bentk. 

Kaiwas, 12,000 feet ; July. 

0. A. sp. nov. 

A dwarf species, that may be new, from Mt. Sikaram, 10,000 to 
14,000 feet ; August. 

559, 575. Delphinium uncinatum, Hoohf, # Thoms, 

Alikhel, stony ground, bare hills, common, 8000 feet ; June. 

957. D. Brunonianum, Hoyle. 

Mt. Sikardm, bare side of hill and ridges at 14,000 feet, com- 
mon ; August. 

862. D. sp. near D. tuberosum^ Auch. 

In meadows from 8000 to 11,000 feet, Alikhel, Karatigah, 
Spinghao. A very beautiful plant. July. 

1001. Aconitum napeUus, L,, var. rotundifolia, Kar, et Kir, 
Amongst grass in meadows at 10,000 feet, Shendtoi j end of 
August, 

2. BEEBERIDEiE. 

726. Berberis callibotrys, JBienert, 

Hills above Kaiwas, 11,000 feet ; a large bush ; July. 

ip, B. orthobotrys, Bienert. 

0 

ISTear Sergal, 9000 to 11,000 feet ; August. 

490. B. cretica, I/. 

Between Sergal and Sikaram, 8000 to 10,000 feet. 

499. B. sp. 

Base of Sikaram ; June. 

176* B. sp. 

Habibkalla; May. This is the common Berberis between 
Kuram and Habibkalla. 
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0. Berberis sp. With peculiar swollen fruit, 

Drekalla ; August 17th. 

0. B. sp. 

Slializan ; June 18th. 

0. B. sp. 

Hill near Kaiwas, 10,000 to 11,000 feet, 

0. B. sp. 

On dry hilly ground behind village of Shalizan; 7000 feet; 
May. 

0. B. sp. 

At Kuram Port ; April. 

385. Podophyllum Emodi, Wall 
At 10,000 feet, up the Shendtoi gorge ; May. 

3. PAPAVEBACBiE. 

138, 272 . Papaver dubium, L., var. laevigatum. 

Kurain to Alikh61, in fields from 6000 to 9000 feet ; May and 
June. A very uncommon plant. Curious to see how scarce 
the poppies are here in comparison to their abundance in the 
Kashmir fields. 

860. Glaucium fimbrilligerum, 

On dry stony soil near Zabardastkalla; July* 

242. Bcemeria rhaeadifLora, Boiss. 

Fields near Kuram ; April ; rare. 

242a, R. hybrida, DC. 

Fields near Shalizan ; very rare. 

4. FUMARIAOEiE, 

183. Hypecoum procumbeus, D. 

In fields from Kuram to Alikhel, not uncommon ; May and 
June. 

95 and 121. Corydalis, sp. near C. rutcpfoUa, Sibth. 

Common in the forests at roots of trees and bushes; April. 

789. C, meifolia, Wall. 

From 10,000 to 11,000 feet, Shen’dtoi ravine, amongst large 
boulders, profuse; July. 

210. Pumaria parviflora, Lamh 
By no means common in fields, 6000 to 10,000 feet ; May. 
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5. CETTCrPEBiS. 

894. Nasturtium officinale, Br. 

Profuse wet ground near spring, Pewarkotal, 8500 feet ; July*. 
276 and 690. N. palustre, DC. 

Common, sides of streams, Shffizan ; June. 

0. Barbarea vulgaris, JBr., var. taurica, DC. 

Shalizan to Biankliel ; from 6000 to 9000 feet, not uncommon ; 
June. 

154. B. vulgaris, Br.=i Griffith, Afghan, no. 1458. 

HaMbkalla, common. 

97 . Arabia nuda, Bilang, 

Alikh41; April. 

97«. A. nuda, var. (hirsute pods). 

77* A. amplexicaulis, Edg&m* 

Shendtoi ; May. 

120. A. sp. 

Alikhel; April 19th. 

822. A. sp. Flowers white/ 

Serdtigah, at 13,000 feet ; July. 

141. A. sp,? 

Shalizan ; April 25th. 

547. A. sp. ? 

Alikhel ; June 9th, 

279 . Cardamine Impatiens, D. 

Yery common near water from Kuram to Shalizdn ; May. 

142. Alyssum minimum, Willd» 

Common on stony ground from Thai to Hahibkalla ; April. 

826. A. persicum, Boiss, 

Serd^tigahj July 19th. 

0. A. campestre, L. 

Alikhel ; June 9th. 

107 . A. sp. 

Alikhdl; April 18th. 

825. Draba sp. 

Seratigah, 11,000 to 13,000 feet ; July. 

464. D. sp. 

Shendtoi, 11,000 feet, close to snow; May 31st. 

Jjim. JOTJBN, — ^BOTAHT, TOE. XTIH, 


V 
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0. Draba sp. 

Sikariim, 18,000 feet; August 14th. 

0. X>. sp. 

Sikaram, 11,000 to 15,000 feet ; August 7th. 

0, Malcolmia africana, R. Br. 

Common, Alikh41 ; July. 

149 and 67. Sisymbrium Sophia, X. 

Yerj common from Kuram to Habibkalla ; April. 

0, S. himalaicum, JSbo^fc./. cj‘ Thorns. 

0. S. strictum, Hook.f, ^ Thoms, 

Shendtoi; July 8th. 

12, 209, 200. S. WaHichii, Hoohf. ^ Thoms, 

Alizai ; April 4th. 

135. S. Columnae, Jacq. 

Shalizan j March 25 th. 

216. S. Loeselii, L, 

Shalizdn ; May. 

91. S. AUiaria, Sco/?. 

Shdlizan to Habibkalla ; April. 

206. Conringia sp. near C, perfoUata, Crantz. 

Habibkalla j May. 

67. Erysimum repandum, L» 

Kiiram ; April, 

475. E. sp. 

Between Alikhel and Sergal ; June. 

402. Brassica campestris, L. 

Most likely an escape from cultiyation. Shendtoi ; May, 
129. Capsella Bursa-pastoris, L. 

Yery common everywhere near cultivation ; April. 

182, 58. Lepidium Draba, L. 

Profuse in fields amongst crops ; May. 

94, 621. L. latifolium, L. 

Shalizan, fields ; June 26th, 

139. Thlaspi arvense, L, 

Common, Kuram to Shalizan ; April. 

464. T. cardiocarpum, Hoohf, <5* Thoms. 

Under pine-trees, Pewarkotal, not common ; May. 

116. T. alpestre, L, 

Yery common, Shalizan to Alikhel ; April to June, 
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78, 25 L Isatis tinctoria, L. 

Very profuse, from Kuram to Seratigali. Employed as a (lye- 
stufi^ its native name **Itanjowah meaning ‘Hlie dye*” All 
summer* 

532. l»acliypterygiuin sp. 

Near Alikliel ; June. 

181. Neslia paxiiculata, 

Common in fields at Habibkaila ; May. 

280. EucEdium syriacum, E. Br, 

Sbalizaii ; May. 

190. E. tatajicum, DC, 

Alikliel, common ; April to Juno. 

622. EapEanus Baphardstrum, L. 

8 baii/in; Juno, 

211. Ohorispora teixoEa, DC. 

Habibkaila ; M!ay. 

133. C. toneUa, var. ? 

Sbalizau to IlabibkaUa ; April. 

597* O, sp. near C. Bungmna, Fiscli. & Mey. 

At 11,500 feet up the .Karchatal ravine. 

0 . Caftabidejb. 

637. Cleome iberica, DC. 

On dry stony hot soil near Shiiliasdn ; Juno. 

7* EBSEJDACEiB. 

359. Beseda iuteola, D. 

Sl»ilis 5 un, stony ground, not uncommon 5 May to July. 

8 . VlOEAOEAS. 

729. Viola Mfiora, h. 

The yellow violet, common on all the hills above 10,000 feet, 
from Seratigah to tlie hills opposite Kuram 5 July to August. 

0, V. gp.sssKJ Kashmir coUeetion, 1877* 

73 , 166. V. Fatrinii, DC. 

Very common, sweetly scented, from 6000 to 8000 feet, Kuram 
to Alikh5L 

89, 155. V. serpens, Wall, 

Common in April at low elevations. 

na 
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500, 119. Viola sp. 

This is a very marked species wkilst growing, at once recogni- 
zable, both from the locality where it grows in the shade of fir 
forests, and the distinct markings of its veins on the leaves. 

9. PonyaALB-aB, 

249. Polygala abyssinica, Fres, 

Common in damp localities, Kuram, KaiwSs, and Shdlizdii ; 
April to J uly. 

192. P. Hobenackeriana, Fisch, 

‘Not common, stony ground, Habibkalla. 

284, P. sibirica, L. 

Damp soil along watercourses and near spring-heads at Shd- 
lizan ; May. 

10. CAETOPHTIiEEJE. 

0. Dianthns fimbriatus, Bieh» 

At Sergal, stony ground ; August. 

0. D. crinitus, Sm. 

INTear Shalizan ; July 12th. 

638. D. sp. 

Alikhel ; July 22nd. 

938. B. sp. 

Sikaram ; August 7th, 

0. D. sp. 

Shalizdn ; June 23rd. 

856. B. sp. 

ZabardastkaUa ; July 15th. 

225, Gypsophila Stewartii, Thoms, 

A spinous-leaved densely tufted herb, occurring in small hum- 
mocks profusely all over the country from Kuram to Alikhtd and 
Seratigah, covered, in May, with amass of small flowers ; very at- 
tractive when first seen. 

148. G. floribunda, Boiss,, var. 13=1643, Griffith. 

225 G. sp. 

Probably a different species from the last ; the flowers and leaves 
much larger, and the inflorescence laser. Sikaram and Seratigah, 
above 10,000 feet ; July and August. 

531. G. alsinoides, Bu7iffe,s:iStocJcs, no. 970, 

Alikhel ; J une. 
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961, G3;Tpsopliila, sp. neai* G. sedifoUa, Kurz. 

Flowers white with pink veins; at .14,000 feet, Sikar/iin; 
August. 

52(1 Saponaria Griffithii, Boiss. 

A semi prostrate perennial %vith large roots that are collected 
and employed in lieu of soap, called “ Zamah"^ It is one of the 
few herbs that grow under pine-trees ; Juno to August. 

278. S. Vaccaria, L, 

Common weed amongst corn, Kuram and Shalizan ; May and 
June. 

544. Sileno m:data, 8m, 

Common in woods from 8000 to 10,000 feet, Karchatal, Ali- 
khel, Biaiikhcd ; June. 

144. S. conoidea, L, 

A field- weed, profuse ; April to June. 

0. S. Moorcroftiana, Walk 

SIkaram, 10,000 feet and above; August 7th. 

435. B* ap.aw Gr^th, no. 1640 (see Lychnis cahuUca.^ Boiss.). 

Petals lemon-yellow, witli a very viscid reddish-brown calyx ^ 
Shendtoi ; June 31st. 

473. S, sp. 

Very common from the base of the P6wAi’kotal to Alikhel ; 
June. 

0. Lyclinis sp. near L. macrorkisa, Royle. 

My specimens have three styles ; Sikardm, 11,000 feet ; August. 

0, 111. Indica, Benth,, var. Hmbriata. 

Bluhidtoi ; July and August. 

372 . Cerastium vulgatum, L„ var. 

Bhendfcoi, not common amongst debris, dry locality ; June 21st. 

205. C. diobtotomma, L. 

In localities common at Habibkalla and Shalizin. 

0. Stellaria crispata, Wall, 

Shendtoi; July 8tlu 

214. S. media, L. 

A weed, everywhere in fields, road-sides, wet ditches from 
Thai to Alikhdl ; April to August. 

793 . S. Webbiana, Walk 

From 11,000 to 14,000 feet amongst dwarf juniper; July* 
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555. Stellaria sp. 

Witli great massive rootstocks ; Haridb district in pine-forests, 
not uncommon. June to August. 

404. S. bulbosa, Wulf. 

Shendtoi, in the forest at 11,000 feet ; June. 

269. Areneiria Meyeri, Boiss. 

A stiff, erect, harsh annual, on dry stony country, occasional ; 
May. 

495. A. foliosa, Boyle, 

In great masses at the base of Sikaram, 11,000 feet ; June. 

0. A. Gxiffilthii, Boiss, ? 

Specimens without fruit, at 11,000 feet, Karchatal ravine; 
June. 

300. A. serpyllifolia, L, 

Common form, Shalizdn. 

684. Variety of the same from Karchatal ; June. 

873. Variety from Shdndtoi. 

477» A. sp. 

On a woody rootstock, in dry clay soil, near Zabardastkalla. 

11. PoBTOnACEAi;. 

902. Portulacaoleracea,L. 

Common near damp soil, Shendtoi ; July. 

12. TAMABISCIKEiE. 

Tamarix sp. 

A small tree or large shrub, common along the banks of tlie 
Kuram river from Thai to Walli Mahomed-Kalla. No specimen 
was collected. 

252. Myricaxia germanica, Dem? 

Along the streams that lead into the Kuram river, near the 
Fort of Kuram ; April. 

13. HxPEEIOIKBiE. 

627. Hypericum perforatum, L. 

Shalizan and Shendtoi, very common; June and July. 

944. H. ^abrum, L, 

Sikaram, 10,000 feet, on dry shingle ; August. 

65. H. sp. 

A small shrub with medium-sized flowers, hanging from cliffs 
near Kuram ; April. 

613. H.sp.? 
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14. MAETACEiE. 

()35. Altlxsaa rosea, Cat\ 

Occasional on stony ground, but in some localities, as in the 
vicinity of the Pewarkotal, pi’ofuse ; seems quite wiki, but it is 
cultivated upon graves and near Fakirs^ huts. Boso-coloured and 
white; June. 

693. A. ofiicinalis, Griffith^ no. 1273. 

A very common tall shrub in the vicinity of cultivation, often 
forming parts of natural hedges that occur between fields. Slui- 
lizan and Kuram ; June and J uly. 

208. Halva rotundifolia, L. 

Everywhere amongst stones, from 5000 to 7000 feet. 

840. Hibiscus Trionum, L, 

In fields, profuse, from Kuram to Alikhtd ; d uly and August. 
15, EiNE.a3. 

959, 525. Linum perenne, L. 

On dry stony soil, common from Kuram to Alikhel, and up to 
14,000 feet on the hills ; May to August. 

10. GEEAKIACEj33. 

761. Qeraifinm WalUcbianum, 

Large bluish flowers. Amongst bushes and grass and boulders 
where there is moisture, from 8000 to 10,000 feet. The rhi- 
zomes of this plant were brought to me (said to be from some 
bills tliirty miles oflO “ Mani-l-ran,’* a good medicine for sore 
eyes. This, no doubt, is a local substitute for the true Main4-ran, 
viz. the roots of CoptiB Teeta, Wall. 

2B1, 220. 0. nopalense, Sweet. 

On open grassy spots, very common ; May and Juno. 

600, 868. a sp. 

Grassy sxK)ts, near springs, local about Biankhel ; July. 

836, 0. sp» (White var. of 600.) 

143, 90. Erodium cicutarium, I#. 

Very common, Kuram to Habibkalla ; May to June. 

909. Oxalis corndculata, L, 

Everjwliere from Thai to Habibkalla; flowers five months. 
1005, Impatiens amphorata, Edpw^ 

From 9000 to 10,000 feet in very moist localities ; flowers rose* 
pink and yellow ; Sh6ndtoi ; August. 
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587» Impatiens sp.=1251 and 1252, Griffith* 

Very common amongst the shingly beds of streams at 7000 
feet; June. 

653. I. sp. near L racemostta Wall. 

Small, white, minute flowers. Very common with 687 in stream- 
beds ; June and July. 

17. Rhtace^. 

838. Ruta acutifolia, JDC. 

Local at Alikhel in cultivated fields, 7600 feet ; July. Leaves 
vertical. 

636. Peganuzn Harmala, X. 

In certain localities very common, but very local. Eemarkably 
frequent on graves. Sh^izan ; June. 

18. MBUIACEiE. 

334. Melia Azedarach, X. 

A small tree ; usually cultivated in sacred localities ; not seen 
further west than Tiirai* An occasional escape along footpaths. 
Called ‘‘ Darachk.^’ 

19. Ceuastbinejs. 

375. Euonymus fimbriatus, Wall* 

A small tree, common in the deep gorges of Kaiwas and Shend- 
toi,from 8000 to 10,000 feet ; occasional in the hills to the north 
of the Hariab district, usually near water. 

20. EHAMNEiB. 

650. Zriz37ph.us vulgaris, Lamk* 

At Shdlizan a small shrub struggling for existence, and most 
probably introduced for hedges, for which it is now employed ; 
not uncommon near the river between Thai and Kuram. 

337 . Berclxemia Uneata, DC* 

A small shrnb, very much browsed by cattle; common at 7000 
to 8000 feet ; Shalizan, Kaiwas, and to the east. The fruit is col- 
lected largely and eaten hy the people; it is called Mahmannah,’’ 
the name applied round Peshawur to the fruit of species of 
retia* 

357 . Rhamnus persicus, Boiss* 

A common shrub from Thai up to hot hill-sides near 
0, R. sp., flowers only =*357 ? 
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703. Khamnus dahtirictis, Fail 

A small tree, amongst thick undergrowth near moisture, from 
70(X) to 8000 feet ; not uncommou. in the woods near Shalij5ait, 
Bliendtoi, Kaiwas, but not further \vest 5 fruit employed as a 
purgative by the natives, 

379, U. purpureus, Edgew , 

A common tree-shrub near Sbendtoi and Shalizan, 

916. R. sp,:=No. 7> Strachey df Winterbotham. 

Sikaram, 10,000 to 11,000 feet j August. 

769. Sageretia, sp. 

Specimens poor, and all collected trom one small browsed bush. 
Apparently new. Near Bhaiizan. 

21. AMPELTDEiK. 

Vitis vinifera, L , 

A large seandent vine is grown in all the orchards, and allowed 
to climb over the largest trees ; there ax'o two varieties of fruit, 
a white and a pur|)le. Only in one garden did I see small biishes 
of a variety trained as standards from 3 to 4 feet high.’ this yielded 
a small green seedless grape. From the Logan valley and tlio 
vicinity of Cabul grapes were brought in large quantities across 
the passes for sale amongst the troops ; some were very fine 
quality, Along wuth the grapes, plums, apples, and a few pears 
w^ere also brought. 


22. Saiukbacile. 

B63. Acer sp. near A, mmpeatrei L. 

A small tree, i*olkJcted only in the valley b on tlie Ilazardarakhi; 
river in July and August, and not in fruit. The natives describod 
a similar tree with much larger leaves as occurring in the vicinity. 

Dodonsea viscosa, L, 

Occurs in some quantity to the south or right bank of the 
Kin^am river, on the hills opposite tlie Fort of Kuram, and at the 
Darwazaghai pass, wliere I saw it. It is common from Thai to 
near Kuram on both banks of the river, but it does not extend 
west of Kuram in this locality. (No specimens.) 

400, 390. Staplxylea Bmodi, Wall. 

A large shrub, collected only in some of the deep gorges of the 
Shendtoi ravine, from 8000 to 9000 feet 5 Juno and July, 
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28. ANAOABDIACBai). 

233^ 342. Khus Cotinus^ L. 

A large sliriib, common on the lower hills at Shalizjan, from 
7000 to 8000 feet ; April. 

38, 234. Pistaeia integerrima, Stewart, 

On the lower hills near Shalizan, not common ; April. Com- 
mon between Thai and Kuram near the river, but only as indi- 
vidual trees. 

17, 361. P. cabnlica, Stocks. 

An occasional tree from Thai to Shalizan, usually not large. 
At Sb^izan there was a quite sound tree 30 feet high, and 9 feet 
in circumference at 4 feet from the ground ; at 6 feet the trunk 
divided into large branches. 

628. P. sp. 

A large woody bush in a forest of Jmiperm eooeeha near Bidn- 
kbel, at 8500 feet ; June. 

— • 24. IiEOTMINOSiE. 

682. Ononis arvensis, I/., var. spinosa. 

Shalizan and Biankh^l, at 6500 to 8000 feet, in moist meadow- 
land and sides of streams, common \ June and Jul}^ 

468. i5ifolium resupinatum, h. 

Largely cultivated, both near Kuram as well as in the Hariab 
district. Curiously enough, the Kuram people all depend upon 
the higher district near Sergal and Balliit, and not to their own 
crops, for their seed. Called “ Shantal.’’ 

152. T. pratense, L. 

Common everywhere in dampish localities. Not cultivated. 
L9. T. repens, L. 

Forming a portion of all pasturage near moisture from Alizai 
to Alikhel. Not cultivated. 

1212. T, fragiferum, L. 

Occasional with T. rejpens a>t Shalizan. 

482, 875. Trigonella polycerata, L, 

Common near Zabardastkalla ; June and July. 

712. T. pubescens, 

Not common, Kaiwas. 

L93, 236. T. Emodi, Bent/i. 

Common from Kuram to Alikhel j April to J uly. 
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795. TrigoneUa corniculata, L. 

Common ; J uly. 

()8L Melilotus alba, L. 

Shalizan. 

699. M, omcinalis, WilhL 

Very common in cultivated ground and lieldB Irom Ivuram to 
Alikliei; June and July, 

31, 665, M. Inpulina, L. 

Sliinnak, Kuram, and Sbalizan, common; April to June. 

355. M. sativa, L. 

A very coinmon field-weed. Not cultivated now, nor could any 
one tell me if it WiiB fonnerly. It is eertainly cultivated in tlie 
Punjab, where it is also a weed. Common from Sbalizaii to Ali- 
kliei ; May and June. 

2, 137, 649, 610, Lotus corniculatus, L, 

Very common in moist meadows and on sides of watercourses 
from Thai to AH libel ; April to Juno. 

340, 630. Indigofera Gerardiaua, fVall 

A dense shrub up to 4 feet, profuse around Shalizau, forming 
natural hedges around the fields by growing densely along the sides 
of the ^vatercourses tliat divide them ; also from Kiiram to 7000 
feet in the ^vatercolu^ses and low moist thickets ; not in the Hariab 
district. 

611. Colutea arborescens, L. 

A tall tlun slrrub, met w'itli in the Hariab district only, where 
it is very cmnmoii, and .I’enmrkable both Ibr its infioreseence and 
for the large inflated pods, which give it its local name, meaning 
“bellows;’* June and July. 

286. Caragaua brovispina, Royk, 

On dry liills, junongst scattered scrub, at 7000 feet, around 8ha- 
lizan ; May. 

549, 1220. C. ambigua, Sitwh- 

A large shrub, in size of wood and appoarauce of bark very like 
laburnum, Park em ployed by the Afghans in the form of rings to 
slip over and hold tlie sheatlm oftheir long knives in position in lieu 
of brass-woi'k ; tlie surface takes a good polish, and w4ien new re- 
sembiaB bronzed leather. The wmod is called “ Jirrtb.” Aiikhei, 
Karatigah, and the liiHs north of Hariab district at 9000 to 11,000 
feet. Prom native accounts there is none of it east of Spiugliao, 
Baker thinks C, ulicina^ umhi/jm^ and hremsj>im may be three 
varieties of one species. I am of the same opinion. 
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835. Caragana grandiflora, Bieb, 

A large shrub, Karatigah ; July, 

8, C. iilicina, Stocks ? 

This very distinct shrub, which much resembles a Awmi Acacia 
modesta, is only from 2 to 3 feet in height. I first mistook it for 
Acacia modesta dwarfed by climate. Very common from Ibrahinzai, 
along the road up the right bank of the Euram river, to the Dar- 
wazaghai pass ; not uncommon from Alizai to Badishkhel. It is a 
low country, from 4000 to 7000 feet. 

1219. C. arborescens, Lamk, 

Biankhel and along the Leliddar stream. 

1218. O. (Chesneya) acauUs, Baker, n. sp. Herha perennis, acaulis, 
rhizomate lignoso gracili elougato. Folia rosulata, imparipinnata, facie 
parce dorso dense persistenter albo-sericea, foliolis 7-9 obovato- 
cuneatis sessilibus 4-8 lin. longis apice obtusis vel truncatis minute 
cuspidatis, rachi subpollicari, petiole brevi, stipulis parvis lanceolatis 
albo-sericeis. Pedmculus fructiferus 12-15 lin. longus. Calysc 6-9 
lin. longus, tenuiter albo-canescens, tubo cylindrieo, dentibus lanceo- 
latis tubo duplo brevioribus. Corolla pollicaris, vexillo 6 lin. lato extus 
sericeo sordide purpurascente intus luteo, alis vexillo paulo brevioribus, 
Carina obtusa alis paulo breviore. Legumen lineare, 2-2| poll longum, 
leviter recurvatum, rigidum, mucronatum, tenuiter eanescens, seminibus 
circiter 20 reniformibus compressis. 

Allied to G. cmeaf a, Baker, in ^ Mora of British India,’ vol. ii. 
p. 117, from which it differs by its fewer leaflets and solitary 
flowers. It has a dense fibrous rootstock much out of propor- 
tion to the few leaves and solitary pedunculate flowers, not more 
than 2 or 3 inches at the most in length. The interior of eaclx 
flower is golden yellow, the exterior a dead grey-purple. On dry 
hot hill-sides, Shalizan and Habibkalla j April and May. 

42. Astragalus anfractuosus, Bunge. 

Shinnak, Sadatkalla, and Kuram ; April. 

686. A. coluteocarpus, Boiss, 

In the pine-forest up the Karchatal ravine, at about 9000 feet ; 
Juue. 

174, 76. A. decemjugus, Bunge. 

Profuse in the fan country near Habibkalla on shingle ; May. 
241. A. graveolens, Earn. 

Very common near watercourses. Kuram and Shalizan ; April 
to June, 

80, 61, 52, 184, 53. A. hippocrepidis, BentL 

Very profuse from Kuram to Habibkalla; April and May* 
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1213. Astragalus infostus, Bom. 

Biimkht*!; July. 

916, -=135. A, loucocephalus, Grab. 

Among dobris, Bikaratii, 12,000 feet, PiWjirkotal, 8500 feet, 
between Slializan and Habibkalla, 6500 feet. 

1216. A, murinus, Bom. ? 

Habibkalla to Pewarkotal. 

23. A. polyacanthus, Royk. 

Bhiniiak ; April (A Punjab Salt-range plant.) 

-485, 45L A, psilacanthus, Boiss. 

Common from Kuram to Zabardastkalla and Sikaram ; April to 
July. 

436, 81. A. purpurascens, 

From Habibkalla to Sikaram at 15,000 feet ; April to Angumt, 

1214. A. raphiodontus, Boias. 

Zabardastkalla ; July. 

441, 237. A. rhizanthus, Royle. 

Abundant in pine-forests at Pdvvdrkotal ; May and June. 

434. A. strobiliferus, Ro^le. 

Sbalizan to Habibkalla. 

502. A. tephrosioides, Bom. 

West base of Sikanim. A tall (3 feet) herbaceous stem from a 
thick perennial rootstock. Only one plant of this collected with 
several stems from the rootstock. June. 

421. A, verticillaris, Bunge, 

From 6000 to 8000 feet ; profuse in pine-forests on Pewarkotal 
along with 4il. Tlie verticillate loaves give the plant a very ni- 
biaceous look. 

924. A. (Hypoglottis) immersus, Baker, n, sp. Herba peremiis, dense 
ctespitoaii, rhizomate vnlde rumoso. Folia impanpiimntu, pallide vi- 
ridia, dense albo-lnspida, foliolis 13"-! 5 oblongo-Iaueeolatis acutis 
1-2 lilt, loiigis, radii 3«»6 lin. loiiga, petioio brevi, stipulis lanceolatia. 
Pedmculm interdum polUcaris. Racerni subumbellati, 3-4-flori, pcdi- 
cellis brevissimis, braetds minutis subulatis. Calgw Ij Un, longua 
atro-viridis, pilis albidis paucis adprcssis vestitus, tubo infundibulan, 
dentibus parvis laneeolatis. Corolla caTulea, calycc dnplo longior, alis 
vexillo paulo brcvioribus. Legumen oblongum, turgidum, acutum, 
3 lin. longum, ilistinotc stipitatum, tenuiter albo-canescens, siitura 
nullo mode iuilexa, scminibus 3-4 parvis reniformibus duple longioribus 
quam laiis. 

A near ally of A. confertus, Benth., of West Tibet. Prom 
12,000 to 14,000 feet, Sikaram j a very minute plant ; August. 
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818, 1004, Astragalus (!Phaca) microdontus, Baker, n. sp. Herba 
pereniiigi, caulibiis eloiigatis ramosis tcuuiter adpressc albo-piibesccn- 
tibus. Folia viriclia tenuissime pubescentia, foliolis 1 1-21 liueari-oblongis 
vel oblongis obtusis G-12 liii. longis distincte petiolulatis, raclu 2-4- 
pollicari, petiolo brevi, stipulis parvis liuearibus. Eacemi densi 2-3 poll 
lougi, scepe secimdi, pedicellis l-ljlin. longis, bracteis magnis membra- 
naceis oblongo-lanceoktis cito deciduis. Calyx viridis, subglaber, 2 lin. 
longus, tubo oblongo, ore obliquo subintegro ciliato. Corolla primum 
pallide lutea, demum purpurascens, calyce duplo longior. Legumen 
glabrum, lineare, compressum, 5-d lin. longum, l*|-2 liu. latum, ad 
apieem et basin angustatum, perfecte bilociilare, stipite calyce longiore, 
seminibus 6-8. 

Closely allied to tlie West- Himalayan jL cliloroBtachys, Lindl. 
Bemarkable for the almost complete suppression of its calyx- 
teeth. Sheudtoi, 7000 to 10,000 feet. 

238, 710. A. (Hypoglottis) Kuramensis, Baker, n. sp. Herha pe- 
reimis, caulibus elongatis pills mollibus patentibus albidis tenuibus ves- 
titis. Folia viridia, facie glabra, dorso et margine tenuiter laxe pilosa, 
foliolis 21-31 oblongis obtusis distincte petiolulatis 6-9 lin. longis, rachi 
interdum semipedali, petiolulis brevissimis, stipulis niagnis connatis 
membranaeeis persistentibus. Eacemi multi, densi, sessiles, axillares, 
] |-2 poll, longi, pedicellis brevissimis, bracteis lanceolatis. Calyx viri- 
dis, demum brimnesceiis, 5-6 lin. longus, tenuiter laxe pilosus, dentibus 
liuearibus tubo aequilongis. Corolla lutea, calyce paulo longior. 
rium distincte stipitatum, dense albo-sericeum, ovulis pluribus. Le^w- 
7nen ignotum. 

A neighbour of A. cashmirensis, Eunge, and A* Munroi, Eenth. 
Knram, April j also at 10,000 feet, July. 

488, 610. A. (Hypoglottis) rhizoceplialus, Baker, n. sp. Herha pe- 
rennis, acaulis, dense albo-pilosa. Folia pallide viridia, pilis multis pa- 
tentibus albis molli bus tenuibus vestita, foliolis 25-31 obovatis obtusis 
vel emarginatis 3-4 lin. longis breviter petiolulatis, radii 2-3-pollieari, 
petiolo subpollicari, stipulis magnis membranaeeis. Floi^es numerosi, 
in capitem globosum sessilem aggregati, pedicellis brevissirais, bracteis 
liuearibus. Calyx 6-7 lin. longus, densissime albo-pubescens, dentibus 
lineari-subulatis tubo aequilongis. Corolla lutea, calyce paulo longior. 
Ovarium stipitatum, dense albo-sericeum, ovulis pluribus. Legumen 
baud visum. 

Near A. erionotus, Eenth., Eunge, No. 187. Sergal to Eiankhel 
and Sikaram ; May and June. In pine-forests, Eiaukbdl. 

75, A. sp. near A. auganus, Bentb. 

^HabibkaUa; March. 

121i6* A. sp. near A. horridus, Boiss. 

Sergal to Eiankhel, 
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167. Astragalus Susianus, Horn,, vai% 

Ktiram and Habibkalla, most profuse ; corolla lovely briglit pink. 
Yery characteristic on the dry gravel soil of the fan country. 

A. (Calycoplxysa) ptilocephalus, Baker, n. sp. Fruticulosus, nanus, 
raraosissimus, folionmi ddapsorum rachibus pnngentibns persistentibus 
armatus. Folia condensate, pallide viridia, pilis albis adpressis tenuiter 
canescentia, foliolis S-IO lanceolatia acutis rigidulis complicatis subses- 
silibus ereeto-patentibns 3-4 lin. longis, rachi subpollicari pungente, 
petiole brevi, stipulis latis niembranaceis petiole longe adnatis. Flores 
multi, radical es, dense capitati, pediceliis subnnllis, bracteis parvis 
raembranaeeis lanceokitis vel liiiearibus. Calyai semi{)oilicaris, denais- 
sime albo pilosus, basi anticc rotundatus, dentibus subulatis phimosis 
tube duplo longioribus. Corolla liitea vel vetustate piirpureo tincta, 
calyce vix longior. Ovariim sessile, dense pilosuin, oviilis panels. 
Legumen ignotum. 

Allied to yl Boiss. Same locality m above ; flowers 

lemon-yellow. 

109, 1,91, 476, 566. A, (Oercidotlirix) cerasinus, Baker, n. sp. 
Herba perennis, acaulls, inermis, dense cjcspitosa. Folia pallide viridia, 
pilis bispidis adpressis albis brevi bus dense canescentia, foliolis 13-19 
subsessilibus orbicularibus vel obovatis 2-4 lin. longis minute cuspidatis, 
rachi 1-2-pollieari, petiole elongate, stipulis parvis lanceolatis. Pedmu 
cuius J-2-poIIicaris, albo-canesccns. Hacemi paueifiori, pediceliis bre- 
vissimis, bracteis parvis delfcoideis persiatciitibus. Cahjx 4 lin. longus, 
tubo cylindrico atro-viridi pilis brevibns adpressis dense canescente, 
dentibus parvis linearibus. Corolla luteo-cerasina, calyce duplo longior. 
Legumen cylindricum, sessile, 9-10 lin. longum, obscure albo-liispidum, 
perfecte biloculare, 7-B-spermiun. 

Closely allied to tho Europeuii A. momim, L. Zabardastkalla 
and Alikbtd, ; April to .Tuno. 

4B2. A. (Hypoglottis) lutoo-caruleus, IMher, n, sp. llerba perennis, 
acaulis, inermis, dense ctespitosa. Folia pallide viridia, utrinque pilis 
albis niultis Uispidis adpressis vestita, foliolis 26-29 oblongo-lauceoktis 
subsessilibus 2 6 lin. longis, rachi l-2i-polUcari, petiole 6-12 lin. 
longo, stipulis lanceolatis. Pedunculus gracilis, 2-5-pollicaris, pilis 
adpressis albis vestitus. Eacemi capitati, 6-‘l2-41on, pediceliis brevis- 
aimis, bracteis parvis foliaceis lanceolatis pcrsisfccntibus. Calgai 4^5 
lin* longna, pilis multis elongatis albidis et nigris ascendentibus vCstktws, 
dentibtis linearibus tubo ajquilongis. Corolla lutco-cjcrulea, 6-7 lin. 
loiiga. Legumen oblongum, turgidmn, stipitatum, 4-5 lin. longum, pu- 
berulum, sutura ventrali introflexa, seininibus 8-10. 

Allied to the European A, depressifs, L. W est base of Sikaram ; 
Juno* 
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54. Ebeixus stellata, Boiss, 

A large shrub, covered with enormous barsh-loohing spines, 
that prove quite pliant to the touch, and very silky leaves giving it 
the general appearance of a JBEippopJiae, Common from Eadish- 
khel to Sadatkalia, and thence in occasional patches to near Shali- 
zan cantonments. 

240. Glycyrrhiza glandulifera, Wald. ^ Kit. 

Kuram; April. 

489. Onobrychis cornuta, Besv. 

Erom Sergal to the w'est base of Sikaram, about 9000 to 11,000 
feet; June. Forms immense hedgehog-like, intensely matted 
gregarious masses, perfectly rounded, as if clipped. Flowers 
wdiite or purple. 

68, 86, 186. O. (Hymenobrychis) dasycephala, Baker, n. sp. Eerha 
acaulis, perennis, radice elongata lignosa. Folia rosulata, imparipinnata, 
utrinque dense persistenter albo-sericea, foliolis 9-11 sessilibus, 3-4 lin. 
longis oblongis vel obovatis obtusis vel subacutis, rachi subpollicari, 
petiolo subpollicari, stipulis linearibus. Pedunculus 2-3-pollicaris, 
albo-canescens. Racemus dense 20-30-florus, bracteis lanceolatis, pe- 
dicellis brevissimis. Calyss 4-5 lin. longus, dense molliter albo»senceus, 
tubo campanulato, dentibus lineari-subulatis tubo multo longioribus. 
Corolla 6-7 lin* longa, vexillo obovato 5-6 lin. lato luteo lineis rubris 
percurso, aUs parvis luteis, carina lata vexillo asquilonga. Legumen 
lanosuna, oblongo-reniforme, dispermum, 6-7 lin. longum, faciebus alveo* 
latis breviter spinosis, raargine angusto corneo dentibus multis ineequa^ 
libus lanceolatis acuminatis |-1 lin. longis armato. 

Allied to O. dealhata, Stocks. Very profuse on stony ground 
in the fan country, Kuram to Habibkalla ; April and May. 

51, 85, 263. O. (Hymenobrychis) microptera, Baher, n. sp. Eerha 
perennis, acaulis vel breviter caulescens. Folia imparipinnata, breviter 
albo-hirsuta, foliolis 13-15 oblongis acutis 3-4 lin. longis breviter 
petiolulatis, rachi I 2-2 poll, longa, petiolo elongate, stipulis lan- 
ceolatis. Pedunculus 1-3-pollicaris. Racemus floriferus sublaxus, 1 J-2 
poll, longus, fructiferus 3-4-pbllicaris, pedicellis brevibus, bracteis 
parvis linearibus. Calyx 1| lin. longus, pubescens, tubo campanulato, 
dentibus linearibus tubo longioribus. Corolla 3-4 lin. longa, albida, lineis 
rubellis decorata, vexillo obovato fauce lutea, alis parvis lanceolatis, 
carina obtusa vexillo gequilonga. Legumen orbieulari-reniforme, mono- 
spermum, tenuiter albo*araneosum, 4 lin. longum, faciebus profunde 
alveolatis baud spiniferis, margine angusto albido membranaceo eroso- 
denticulato. 

This should be placed between species 47 and 48 in Eois- 
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sier’s ‘ Flora Oriontalis.’ Badislikhei to Habibkalla, all tlte fen 
country, profuse ; i\.priL 

1(58* Onobrycliis sp. 

Habibkalla ; April. 

512, 484. O, sp. near 0. heterophyUa, C. A. Mey. 

Profuse in the Ilariab district, dry stony soil, Sergal, Zabardast- 
kalla, Biankhel ; tTime. 

1217. O. (Dendronobrychis) spinosissima, Baker, n. sp. Nana, fru- 
ticosa. Folia rosulata, basi petiolis raclhbusquc vetustis spinescentibus 
ereeto-patcntibiis dense cincta leqnaliter pinnata, pallide viridia, albo- 
caucscentia, foliolis obloiigis 5-()-jugis I 4-2 lin. longis, raehi vix pol- 
licari strieta a[)ice pnngente, petiolo brevi, stipulis parvis lanceolatis 
membranaceis. Ruaemi 1-3-flori, pedunculi radicali brcvissimi, pedi- 
cellis submill is. Calyx 1 lin. longus, pubesccms, tubo eainpanulato, 
dentibus deltoideo-euspidatis tubo longioribus. Corolla rubello- pur- 
purea, 4-5 liu. longa. Leyiimm dimidiato-orbicularc, nionospennum, 
4 lin. longum, faciebus areolatis, margine exalato. 

Allied to the Persian O. amamnilm, Bunge. From 9500 to 
12,000 feet on Bikardin j forms dense masses, but not nearly so 
firm or so hedgehog-like as 489. 

661. Xiespedoasa sericea, Miq, 

In stony places from 6000 to 7000 feet, Shaiizan, common ; 
June. 

786. Hedysarum astragaloides, Benth, 

Sliendtoi at 10,000 feet ; flowers pink ; July, 

810. Desmodium tilioefolium, O. Don. 

Amongst tiio low scrub, altitude 7000 feet, near Shdlizan and 
Sluhultoi, not very common j July. 

740, Cicer soongaricum, Rtepk 

Kaiwas, at 1,0,000 feet, profuse near forest i July. 

819. C. sooHLgaricum, Steph,, var. spinosum. 

Seratigah, at ;L1,000 feet ; July. 

3, 714, 591. Vicia sativa, L. 

A Tory common weed in corn-fields, Manduri, Kaiwas, and Kar- 
chatal, at 8000 to 9000 feet. 

188, 554, 506, 580. Ervum Ervilia, L. 

Cultivated tliroughout the Ilariab district extensively, and a 
litthi near Habibkalla ; is frequently an escape. 

aoun'N; — nuTAH'V, Ton. xviii. n 
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294. Lathyrus Aph.aca, JD. 

Profuse as a field-weed fi’om Kohat to K&atigah ; May and 
June. 

581. L. sphaericus, 

A field-weed ; very common at Karctatal. 

691, 910, 666, Glycine Soja, Sieh. ^ Eucc, 

Largely cultivated in tlie Kuram district, occasionally in 
Hariab, also frequent as a weed in cultivated ground ; June. 

973 . Phaseolus vulgaris, L. 

Cultivated as a field-crop near Eokian ; August. 

566, Sophora (Goebelia) alopecuroides, L. 

Only collected at one locality near Alikhel, on dry stony clay- 
soil at 7200 feet, and there it was profuse ; June and July, 

93. S. (Edwardsia) mollis, Royle, 

Prom Kohat, Thai, and Kuram, through the Hariab district 
to Karatigah, profuse, from 2000 to nearly 10,000 feet, in pine- 
forests. 

25. EoSACEiE. 

419. Prunus Amygdalus, BailL 

A small tree, occurring in gregarious patches in certain loca- 
lities from near the Shdndtoi ravine to Kdratigah. Said to be quite 
common by the natives, and well known to them ; called by the 
same native name as the cultivated almond, The fruit 

is not eaten. The stems are employed as rods to carry in the hand 
by the priests, but are not used as we do walking-sticks ; they are 
considered more or less holy. In orchards a tree or two of the 
almond may exist : but I never saw it, nor is it cultivated, to my 
knowledge, in the Kuram valley. 

862. P. sp. near F. AmygdaluS) BailL 
The form of the fruit is quite different from that of 419, being 
longer and more fiat. The surface of the fruit resembles that of 
the peach in texture and colour ; and the nut is quite distinct 
from that of 419. The whole shrub resembles more what one 
might consider a wild form of the peach than that of the almond. 
Collected only in the Hazardarakht ravine, fruiting in July. 

108. P. eburnea, Spach ?= Griffith^ no. 1212. 

A small stiff scraggy shrub which covers the whole of the open 
stony ground from Zabardastkalla to Alikhel ; particularly cha- 
racteristic of the country. Flowers in April, before the leaves. 
The profusion of rose-pink flowers on the light-grey stems of 
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wliat is then a leafless shi^ub gives a brilliant colouring to the bare 
stony conntry upon which it grows* 

I^runns persica, Benth, <5^ Hook, /. 

Is sparingly cultivated in the Shalizan orchards in both forms, 
peach and nectarine. 

P. armexxiaea, L. 

The apricot is cultivated tegely in orchards up] to 9000 feet. 
There are several forms of the fruit. 

700. P. Cerasus, L, 

The cherry. A few trees exist in the Kuram valley ; I have 
seen two small ones at Bhalizan, and I have been informed of 
others exisliing in other villages. 

387, ^117* Jacquemontii, Honk.f* in FL Brit hid. ii. p. 314. Flores 
rosei, foliis coictauei, solitnvii, brcviasime pedimculati, 8-10 lineas dia- 
inetro ; calycis tubus cyliudiicua, 3-4 Hueas longus, extus glaber, intu 
parce pilosulus ; lobi ohlongi, rotuuclath liueam lotigi, extus glabri, iutus 
albo-pilosi ; pctnla oblongo-clliptica, apiee rotundata, 3-4 lineas longa, 
basi supra calycem gbuulula liueata notata j stamina 25-, 30 petalis 
duplo triplove breviora ; ovarium glabrum ; stylus exsertus. 

An e.xtremcdy common shrub from Bbdlizan to Alikbdl. When 
the fruit is ripe and the busli is covered with it, which is usually 
the case, it f orms a very pretty object in the landscape. It would 
be worth cultivating for ornamental purposes. 

702. P. communis, liuds.^ var. 

The cultivated plum. The specimens were collected from trees 
near Kaiwds in July, that may bo escapes ; but apparently this 
tree seems to spread through the woods in the lower hills at from 
7000 to 9000 feet very easily, About 20 feet high, 4 feet girth* 
Fruit yellow or red, resembling poorer specimens of garden 
fruit. 

807. P. communis, var. 

A cultivated plum, round and flattened at the ends, like a large 
greengage, but slightly purplish in colour and very watery when 
ripe ; not fleshy, and having an extremely thin skin that completely 
. seimrates from the pulp. Sbendtoi, in an old orchard, 7000 feet. 
Both the above plums are grown in the orchards of all the large 
villages of the Kuram valley, but less so in those of the Hariiib 
district. 

387* P. Padus, L. 

A small tree, not very common from 7500 to 9000 feet in the 

E a 
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Shendtoi and Grandhao villages. It is well known to the natives 
for its fruit, and, ciiriouslj enough, is called by a name very simi- 
lar to that in use in Kashmir, from the likeness of the banging fruit 
to a small bunch of grapes, “Angdrak.** 

674. Spiraea vestita, Wall. 

Common near running streams, Shalizan ; June. 

674a. S. vestita, Wall., forma depauperata. 

Collected in the Spinghao ravine ; J uly . 

386. S. sorbifolia, L. 

Profuse in water-channels in the hills from 7000 to 9000 feet. 
640, 331, 232. S. brabuica, Boiss. 

Very common in Kurain, Alikhel, and Shalizan. 

804, 422. Rubus niveus, Wall., var. Aitchisoni, Hook.Jil. 

A fine rasp-like shrub, common at the upper limit of trees, 
growing amongst low shrubs and large boulders, and having an 
orange-red fruit as large as the fruit of the ordinary brambles, 
which is fleshy and good to eat. Sh4ndtoi ravine ; July. 

471 . R. fruticosus, L., var. 

Common in the vicinity of Sh4,lizan in natural hedges around the 
fields and sides of water-channels. 

0. U. fruticosus, L., var. 

At Shalizan ; August. 

765. R. purpureus, Bunge. 

17ot uncommon around fields, from 8000 to 9000 feet ; July. 
696. R. lasiocarpus, Sm. 

Shiiliz^n; June. 

422. R. leucantlius, L.^ 

At Shdlizdn ; May. 

762. Geum urbanum, L. 

Occasional at from 7000 to 8000 feet, near water, Shalizan j 
July. 

282, Pragaria indica, Andr. 

Common on stony ground, road-sides, and at foot of walls, Sha- 
liz4n. 

224. P. vesca, L. 

Very common from Kuram to Alikhel up to 10,000 feet. 

747. Potentilla Sibbaldi, Haller. 

On the hills, generally at 10,000 feet, on open stony ground 
profuse; June and July. 
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728. Potentilla (§ Fragariastrum) CoUettiana, Aitchison et EemsUy, 
11 . sp. Nana, cajpitosa, foUis confcrtis trifoliolatis omtiino argenteo-seri- 
ceis, foliolis obovato-oblongis apice tniucatis et triilcntatis basi ciineati^, 
peduncuUs bvcvibus 1- l-floris, floribua parvis aureis, receptaculo aclne- 
niisque sericeo-birsutis. 

Herba perennis, cinspitosa, nana, tota adprcsse sericeo^argentea, caudice 
crasso elongato, pedunculis vcl caulibus floiiferis gmcilibus, 1-3-polU- 
caribus, paucibracteatis, l-4-'fioris. Folia densissime conferta, petiolata, 
trifoliolata ; foliola sessilia, obovato-oblouga ; 6-9 lineas longa, basi 
cuneata, apiee truncata tridentata j petiolus usque ad sesquipollicaris ; 
stipuUe angustic, petiole longa; adnataj, parte libera brevi lineari acuta. 
Momaurei, 6-8 lineas diametro, ioiigiuscule pedicellati ; calycislacinise 
10, ovato-oblongffi, vix acutec, alterncc puullo breviores ; petala elliptica, 
utrinque rotuiidata, 2^-3 lineas longa, laciniis calycis paullo longiora ; 
discus earnosus, annularis, breviter lobatus ; stamina circiter 20, petalia 
dimidio breviora ; iilaincnta glabra ; receptaculum birsutum. Aclimnia 
circiter 15, immatiira inidique longe birsuta. 

Allied to P. mrvisetai Hook, f., ancl P. libanotica^ Boiss. Forms 
a woody rootstock, witb large, extremely silky, slightly 3-tootbed 
leaves. Growing from tlie face of overbanging rocks at an ele- 
vation of 10,000 to 11,000 feet, forming a very handsome rock- 
plant with its masses of yellow flowers. Sikaram and Kaiwas. 

687, F. fragarioides, L,, viir. pumila. 

Shalizan j June. 

595. P. fragarioides, L., var. Oerardiana. 

Common, Karebafcal, Kaiwas, Shalizan; May, June, July. 

583, P. multifida, L. 

At 11,000 feet, not common, Ivarchatal; June. 

967, P. sericea, P., inu*. 

At 14,000 foot on the crests of the hill above the lake; August 
14tli. 

153. P. reptans, L. 

Common from 6000 to 7000 feet. 

800. P. argyropliyUa, WalL 

A splendid plant, collected only in one locality, just at the 
limit of trees, from 11,000 to 11,600 feet, springing up from 
amongst other low-growmg shrubs. Bhendtoi; July. 

954. P. monantlies, Lmdf/. 

At 15,000 feet, Sikaram, amongst stony debris ; August. 

5. P. supina, L, 

Stony localities with inoiaturo,from Thai to Habibkalla, profuse. 
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974* Agrimonia Eupatorium, L. 

Common, on sides of watercourses from 6000 to 7000 feet. 

1211. A. pilosa, Ledeb, 

Near water, sides of fields, and in hedgerows, common; 8ha- 
lizan. 

185. Poterium Sanguisorba, L. 

Most common on the margins of watercourses near fields. 

333 Kosa damascena, Mill. 

In aU gardens, cultivated for ornament, not for rose-water; 
June. 

326. R. Eglanteria, L. 

In hedges around gardens and at holy shrines; Biankhel, Sba- 
lizan ; May and June. 

309. R. anserinaefolia, Crepin (non Boiss.). 

Brom the vicinity of ghalizan; profuse near streams, not 
cultivated. Briar-scented. 

0. R. anserinsefoliee, Boiss., var. cabtilica= Griffith, Afghan, no. 1203. 
Sergal at 8500 feet, common. Indigenous. 

398. R. macroplxylla, Lindl. 

More commonly met with in the interior of the hills, or at 8500 
feet, along the Hariab district. 

343. R. Webbiana, Wall. 

A small erect shrub in dry stony localities, chiefly Hariab dis- 
trict, but also occasional in the fan country about ghalizan; 
June. 

472 . R. moschata, Mill 

Occurs not rarely about 7000 feet in wooded localities and in 
the vicinity of water, climbing over trees and covering them with 
a sheet of blossom ; flowers in June. Is also cultivated. 

04. R. canina, L., var. 

Very common in hedgerows ; flowers in May. 

426. R. canina, L , var. 
ghalizan; May. 

166. B,. AitcMson, MSS'., h, sp. Humilis, raraosissiina, aculeatis- 
sima, aculeis in ramis floriferis homomorphis rectis rigidis basi valde 
dilatatis, foliis parvulis 5-9-foliolatis parce glandulosis, floribus aureis 
solitariis infra 1 poll, diametro, fructu globoso glabro nitido laciniis 
calycis reflexis coronato. 
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Fruteos erectus, 3““4“pedalis, raniosissimus, aculeatissimxis, ramis graoili- 
usculis, junioribus rubemmis,glabm ; aeuleis in raniis iioriferis honiomor- 
pbis, coiifertis, rcctis, i'igidis, l)asi valde dilatutis, primum rubemmis, 
usque atl semipolHcaribus. Folia in ramiilis laterulibus brevissimis uui- 
floris conferta, iineaa longa, 5-9-folioiata, subtus prjecipue parce 
glandulosaj foliola subcoriacea, ovato-oblonga obovata vel interdiim 
fere rotundata, 2-3 lineas longa, semilato-dentata ; stipulse iucon- 
spiciue. Floi'es aurei,vix 1 poll, diametro, breviter pedunculatii calycis 
segmenta lanceolata, integerriina, vel apicem versus interdum paiiciden- 
tata, reficxa, petala fere lequantia, cxtus primum glandulosa, intus albo- 
villosa; petala obovato-oblonga basi lata; acluenia villosissima, stylis 
liberis apice tantum glabris. jPfMcte globosus, 3-4 lineas diametro, 
glaber, nitidus, laciuiis calycinis reflexk coronatus, graciliter pedun- 
culatus. 

A very distinct species, remarkable for the small size of its yellow 
flowers and for the very broad bases of its homomorphoiis prickles, 
resembling closely in this respect the Central- Asian JB. platfa- 
cmitha^ Schrenck. It diflers fi’oin the section jLyiani&rice, as de- 
fined by Boissier, * Flora Oricntalis,’ ii. pi GGO, in not haying 
dimorphic spines, and appears to be intermediate between the 
JSjhnterm and Boisaier’s section Eh/maitiGcs. 

A small erect stifl’ shrub ; stems covered with extremely nume- 
rous straight prickles varying in size ; leaflets 5 to 9, very small ; 
flowers yellow, scarcely 1 inch in diameter ; fruit small, globose, 
reddish, erect, A very common and characteristic shrub from 
Habibkalla to Alikhel, Ibrming, with Amygdalm eJmrnea^ the 
greater part of the scrub on the stony ridges of the Hariab district. 
Named after Mrs, Aitchison. 

VytviB Mains, L. 

Several varieties of apples arc cultivated in the orchards ; none, 
however, very good, 
commtmis, L, 

I have never seen any fruit, and very occasionally a pear-tree 
in the gardens, 

P, sp, 

A middle-sized tree near Badishkhel ; only one tree, not culti- 
vated. 

742. P. lanata, Bon, 

A small tree in the forests at 8000 to 10,000 feet, up the 
Sh^ndtoi and Gandbdo ravines. The fruit is eagerly sought by 
the shepherds, and called by them “Amlok,” the same name as 
that applied to the fruit of Diospyros, 
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7.92. P 37 TUS Aucuparia, Gesrt. 

Amongst the sliruhs at tlie limit of forest, or nearly so, in tlie 
Shendtoi gorge, at from 10,000 to 11,000 feet, not common ; July* 
0. Crataegus Oxyacantha, L. 

“With very large fruit ; may be a variety, A common slirub 
at 8000 feet round Slializan; usually forms a good tree in the 
1-rarid.b district. 

325. Cotoneaster baciUaris, 

A large shrub, the wood of which is in much request for the 
handles of farm instruments, staves, and bows. Forms a great 
part of the scrub within the hills from 7000 to 8500 feet. 
Scarcely occurs in the Hariab district. 

204. C. nummularia, Fisch, 

Occurs from the vicinity of Thai, along the whole road as far 
as Alikhel, making up largely with SopJiora and Daphne the scrub 
vegetation of the stony arid spots. These three plants seem to 
withstand a great amount of variation of temperature. 

363. O. nummularia, Fisch,, var. tomentosa. 

This, I have no doubt, is a distinct species. The upper surface 
of the leaves is extremely glabrous, whilst their under surface is 
excessively tomentose. The habit of the plant is very different 
from the type. It occurs only at about 8000 feet, and does not 
ascend to the Hariab district. 

182. C. vulgaris, L,, var. ? Fere onrnino glabra, ramis gracillimis, flori- 
bus parvis. 

A very graceful tall shrub with lax corymbose pink inflores- 
cence. Only collected in July, at 10,000 feet, in the high forest 
up the Shendtoi gorge. 

0. C. sp. Probably the as same 782. 

Collected at Kaiwas ; July. 

26. SAXIEEAOACEiE. 

163. Saxifiraga Hgulata, 

On damp rocks at from 8000 to 10,000 feet; profuse. In 
spring the flowers are greatly worn behind the ear hy young men 
and women of the villages. 

383. S. (§ Kabschia, Engler) afghanica, Aitchison et Eemsley, n. sp. 
Csespitosa, pygmsea, foliis oblongis dense imbricatis, caulibus flori- 
feris vix pollicaribus glandulosis saepissime trifloris, floribus majuscnlis 
pallide purpureis, petalis obovatis quam stamina longioribns, semiiiibus 
oblongis pilis brevibus debilibus sparsim instructis. 
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Herba perenuis, emspitosa, caulibus densissime foliosia interdum tisqiie 
tripollicaribna sod 8!xq>iaaime vix pollicaribua. Folia deuse ini- 
bvicata, carnosa, oblonga, 3«4 lincas loiiga, obtusa, supra parce foveo- 
lata, inarginc aiiguste cartilagiriea, infra medium ciliata, caulina spatlui- 
lata vcl lincari-oblonga, glundulosa j caules floriferi glaiidulosi, vix polli- 
cares, smpissimc triflori. Floi'es pallide purpuvei, circiter 6 lincas dia- 
metroj calycis glandulosi segmenta obloiiga, obtusa; petala obovata, 
5-nervia, stamiuibus loiigiora ; styli elongati, demum divergentes. Cap- 
sula globosa j semina mimita, oblonga, pilis brevibus debilibus sparsim 
eouspersa. 

JiTear S. KoUchyi, Boisa., but differing in the colour and size of 
the flowers, in the i^elative length of the petals and stamens, and 
in the seeds, as well as in the cymes being almost constantly 
three-flowered. A very cliaracteristic roclc-plant, covering stones 
like rich moss; would prove very elective in a rockery. The 
flower is a grey- purple, and extremely large for the short mossy 
stem ; it is borne 011 a peduncle of an inch in lengtli. Chiefly met 
with in the Bhendtoi gorge at from 7600 to 11,000 feet. Flowers 
from May to July. 

,943. Paxnassia ovata, Ledeb, 

In grassy spots at the exits of springs, altitude 9000 to 11,000 
feet j common in the vicinity of Sikaram ; August. 

413. 3ftib6S Grossularia, L. 

Very profuvso at the base of Sikaram and westward to Sera- 
tigali, in ccrtam localities, amongst thin forests, altitude 9000 to 
10,000 feet. In one or two villages of the Hariab district it is 
employed as a hedge-plant. The fruit is mucb superior to that 
produced in Ladak. 

128* B. oiioxxtale, Poir, 

A vexy common Hlirub ift rocky <lry situations throughout the 
Hariab district up to an altitude of 11,000 feet. The berries, called 
are considered an e.xcellent purgative taken on© or 

two at a time. 

0. K, rubrum, L, var, 

A handsome leafy bush at 9000 to 11,000 feet, under trees in the 
forest, Shdndtoi gorge j August, in fruit. 

27. CEASSHLACEiE. 

466. Crassula sp. 

On rocks in the Shendtoi gorge, common ; June. 

638. Cotyledon (§ tJmbilicus) tenuicaulis, AitcMson et Memslmji n.sp, 
Perennis, minima, foUis radicalibus rosulatis oblougo-spathulatis vix 
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semipollicaribus, caiilibus floi'iferis extrarosulavibus gracillimis glandu- 
loso-puberulis, floribiis roseis vel purpureis parvis dichotomo-cymosis, 
corollas lobis longe acmninatis apiculatis erectis tubo paullo longioribus. 

Merha perennis, gracillima caulibus -floriferis glanduloso-pubevulis 2-4- 
pollicaribus. Folia radicalia et caulina inferiora rosulata, carnosa, 
obovato-spatbulata, 2-4 lineas longa, primum albo-furfuracea, caulina 
superiora minima, linearia, appressa. Flores pallide rosei, 2-2| lineas 
longi, dichotomo-cyrnosi j calycis glanduloso-puberuli lobi ovati, obtu- 
siusculi, semilineam longi ; corollas obsolete puberulse lobi longe acumi- 
nati, apiculati, carinati, tubo longiores j stamina inclusa ; filamenta fili- 
formia. Carpella glabra. 

This differs from all other species of the moiion Bosularia in its 

small size, slender habit, and small flowers . 

Alikhel; June. 

243. Cotyledon (Umbilictis) papiHosa, Aitchison et Hemsley, n. sp. 
Humilis, ramosa, foliis confertis carnosis obovato-spathulatis glabris, ra- 
mulis doriferis doribusque dense glanduloso-papillosis, floribus numerosis 
parvis albo-roseis, corollse lobis erectis carinatis apice apiculatis breviter 
recurvatis dorso papillosis tubo paullo longioribus. 

Herba perennis, 3-4-pollicaris, basi ramosa, ramulis floriferis graciliusculis 
floribusque d(Jnse glanduloso-papillosis. Folia carnosa, in ramis sterili- 
bus conferta, sed vix rosulata, in ramis floriferis sparsa et sursum gra- 
datim minora, inferiora glabra vel cito glabrescentia, obovato-spatbulata, 
usque ad 8 lineas longa, superiora lineari-oblonga, papillosa. Flores 
albo-rosei, luimerosi, ad lineas longi, cymosi, breviter pedicellati ; 
calycis glanduloso-papillosi lobi lanceolato-oblongi, obtusiusculi 5 corolla 
calyce fere duplo longior, extus glanduloso-papillosa ; lobi erecti, carinati, 
paice breviter recurvato-apiculati j stamina 10 , inclusa j filamenta filifor- 
mia; squamte parvce, subquadrato-oblongse. Carpella glabra. 

In habit this resembles the Sikkim 0. ohovata, which has lai'ger, 
yellow, less numerous flowers. Kuram ; April. 

851. Sediun asiaticum, DC. 

Seratigah, altitude 13,000 feet ; July. 

0. S. rosulatum, Edgew, 

936, 1000. S. Ewersii, Ledeb, 

Profuse in rocks from 9000 to 12,000 feet. 

469, S. pacliyclados, Aitchison et Bemsley, n. sp. Perenne, nanum, 
glaberrimum, rhizomate crasso sajpissime ramoso, ramis (caudiculis 
auct.) apice tantum foliosis, ramulis floriferis axillaribus brevissimis 
paucifloris, foliis rosulatis parvis carnosis apice ssepe 3-5-dentatis, 
floribus stramineis mediocribus. 

Herb a perennis, nana, omnino glaberrima, rhizomate crasso usque ad 5- 
pollicari ssepissime ramoso \ rami ad 3 lineas diametro, apice tantum 
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foliosi ; ramuli floviferi aKtllares* 6-12 liaeas longi, 2 - 10 - 6011 . Folia 
camosa, rosulatn, obovato-spatlmlata vcl suborbicularia, 3-5 lineas 
loriga, apicc siopc 3-5-(lentaia, ciiulina obovuta bud solutu. Flores stra- 
miiiei, *1-5 liiious diametro, brcvissimc pedicellati ; sepala subeamosa, 
oblonga, obtusa, petalia -J—i breviora, bad baud ]>vo(luctu ; pctala tenuia, 
oblongo-spathulata, obtusa, subtrincrvia; stamina 10 , alterna petalis 
adnata, filameiitis filiform ibus petalis paullo brevioribus. Carpella 
subinfiata, longe rostrata, oligosperma ; semina matura non visa. 

This species is very distinct from all others that we have seen. 
Profuse in rocks between Slidlizaii and Sbendtoi ; June and July. 

937. Sedum adenotrichnin, Wall. 

At 11,000 feet, Sikaram ; Anguat. 

935, Sempervivnm acuminatum, Dene, 

Very profuse on the ascent to Sikaram and to Senitigah, on 
stony debris at 10,000 to 12,000 feet ; August. 

28. HAMAMELtDEiB. 

291. Parrottia Jacquemontiana, Dene. 

A very abniKlaut sbrub, occurring in tbo interior of the hills 
and forming much of the low dense shrub-jungle, which grows 
in the damper localities and northern exposure of these hills from 
7500 to 9000 feet (if so much). The long slender stems and pliant 
branches are much employed in making the wicker-work of which 
most of the houses in the villages consist, and which are plastered 
over with clay, also as handles for ordinary farm implements 
axes, <fcc. 

29. MVilTAOEiB. 

47, Myxtus communis, L. 

Occasionally met with in local dense clumps on cultivated land. 
In all cases the bushes scorn very old, and most probably had been 
planted beside graves. Very (?ommon in this form near Ibra- 
himzai, Alizai, and Badishkhcl, villages on the Kurain river, 
from 3500 to dOOO feet in altitude. Not seen near Kuram. I 
never mot with solitary bushes. 

30. LXTHEACIEilil. 

0. Ammannia senegaXensis, Lam^. 

In rice-fields at Blmlizan, August ; very common. 

0. Punica granatum, L, 

A common wild shrub, forming part of the scrub of the outer 
hills at from 6500 to 7000 feet j not in the Haiaab district. 
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31. OKAGEACEiE. 

1008, Epilobiiim angustifoUtun, L* 

A very handsome and characteristic plant at lOjOOO to 11,000 
feet, near moisture, 

781. B. angustifolium, L., var. bracliycarpum. 

In similar localities to the above ; August. 

875. E. hirsuttim, L., var. sericeum. 

Very common from Kuram to Habibkalla, up to 7000 feet, in 
wet localities. 

939. B. roseum, Sckl 

Sikaram, in stony beds of streams at 11,000 feet. 

651, E. tetragonum, L. 

Very common around Shalizan ; July and August. 

0. E. sp. 

Shalizan; June. 

32. CuCUEBITAOEiE. 

3. Oucumis Melo, L., var. 

The specimens collected were of the form usually occuiTing as a 
weed all over the dry hot fan country, sides of fields, <fcc. Melons, 
water-melons, cucumbers, and gourds are very largely cultivated 
from Thai to the foot of the P4warkotal ; scarcely any of these, 
except a cucumber, in the Haridb district. 

533. Bryonia dioica, Jacq, 

A most extensive weed, covering the hedgerows in the Hariab 
district. Specimens of this plant were collected by the Eev. Mr- 
Jaeschke in Lahul, and are in the Kew Herb., but were overlooked 
by Mr. C. B. Clarke in his monograph of the order in the ‘ Flora 
of British India, ^ 


33. XlMBELEIPEEiE, 

472 Er3mgiumc3Bruletim,Bie5,? 

At Shalizan ; May. 

427. E. BiUaxdieri, Delar, 

Shalizan, very common ; June. 

0. Bupleurmn falcatum, L., var. linearifolium. 

Kaiwas, very common and generally all over the district above 
4000 feet alt. ; June. 

0. B. falcatum, L, ? 

Alikhel ; July. 



THE KUEAM TALLJ3Y, ETC*, APCIHANISTAN. 61 

929. Buplourum sp, 

A very abundant, creeping, close-growing plant amongst stones 
at 12,000 to 14,000 feet, Bikaram ; August. 

663, Apium gra-veolens, L. 

Very common at about 7000 feet, along banks of watercourses 
and at spring-beads on rocks, Sbaiizan; June. 

417 . Oonopodium sp. 

Sbaiizan; June. 

513. Carum Bulbocastanum, KocJt { = Stocks, 1056). 

Profuse, Biankbel, under busbes at from 2000 to 3000 feet ; 
June. This plant also occurs in largo quantity in the llawul 
Pindee district of the Punjab. 

478. O. Bulbocastanum, ICoch, var. 

Zabardastkalla, in fields, profuse; June. Wild pigs cause 
great injury infields wbero this and the last species are prevalent 
as weeds by uprooting the tubers. 

296, 248. O, copticum, JSentk 

Cultivated more or less in small patches of garden ground, 
mixed up with several other vegetables. Very common, either as 
an escape or spontaneously, from Thai to Alikhel ; May and June. 

895, 991. PimpineUa diversifolia, DC, 

Pewarkotal and Shendtoi at an altitude of 8500 feet, profuse 
under trees ; July and August, 

752. B. sp.1 

Shendtoi, in dry stony spots ; July. 

846. B. sp. 

Drekalla, very rare in certain localities amongst the broken 
debris of stones ; July* 

772 . ChseropbyUum refleacum, 

Bhdndtoi, profuse in grassy wet ground associated with 
cwlark, Frimuia, Caltha, <&c., at 9000 feet ; July. 

592. Scandix Becteu- Veneris, X. 

Fields, not common, Karch^,t5,l; June. 

873. SeseU sibiricum, Beiith, 

Very common and prominent on large rocks, Alikhel and 
Sergal; August. 

514. Conium maculatum, X. 

Biankhcl only, round the village; June. This p)lanthadnot 
previously been collected so far east. 
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311* Foenicxiluin vxilgare, Gaertn, 

Cultivated as Camm copimm is, and, like it, often an escape, or 
prokablj indigenous. 

854. Prangos pabularia, hindh 

Seratigab, at 9000 feet, very common ; also Dx*6kalla. July 
was far too late to collect this plant, as I could scarcely get even 
a few leaves. I found no fruit. 

821. Ligusticum? 

ISTot uncommon from 11,000 to 15,300 feet, Seratigali, Sikaram, 
<&c., in clefts of rocks. Very late in ilowering, not in good 
flower, and no sign of fruit August 4th. The Goorklias would 
eat it, and said they knew what it was quite well ; they upset 
all my arguments on the subject by telling me they had on their 
I'lills eveiy plant we saw, besides thousands of otliers. 

992. Selinum pap 3 rraceum, C. J?. Clarke, 

Shendtoi, in moist ground, 9000 feet ; August. 

953. Pleurospermum (Hymenolaena) corydaEfolium, Aitchison et 
Hemsley^ ii. sp. Glaberrimum, caule cavo subsiraplici, foliis radicalibus 
amplis longe petiolatis bipiiinatisectis, segnientis seeundi ordinis pro- 
tiuide palrnatisectis, segmentis ultimis angustis acutis vel obtusiusculis, 
involucro saepissime bibractcolato, umbella composita 3-7-radiata, brac- 
tcolis plurimis amplis integris quam pedicelli longioribus bracteisque 
albis, fnictus immaturi jugis primariis alatis. 

Eerha erecta, 9 poll, u.sque ad bipedalis, omnino glaberrima, caule erecto 
cavo subsimplici tenuiter striato. Folia oblonga vel rhomboidea, bi- 
pimiatisecta, lamina usque ad 6-pollicarij segmenta secixndi ordiuis 
subrhoinboidea, profunde palmatisecta ; segmenta ultima angusta, 
acuta vel obtusiuscula ; petiolus teres, basi tantum dilatatus, foliorum 
radiealium usque ad 8-poUicaris ; vaginas foliorum supremorum 
bracteuj et bracteohe albm. XJmhellm composite, 3-7-radiataj, maximin 
2J poll, diametro ; radii usque ad sesquipollicares, striati ; involucri 
braeteaj ssepissime 2, interdum 3, inaequales, oblong«e,integm, 3-9 lineas 
longaj et xisque 3 lineas latse, adscendentes ; umbellulaj multiflorm ; 
pedicelli graciles, breves ; bracteolae pulchrse, praiter costam viridam 
albae et interdum roseo tinctm (more Astrantm) ovato-ellipticae, integrae, 
pedicellis longiores. Flores albi, majusculi ; calycis dentes inajusculi, 
acuti j petala8equalia,orbicularia,apiceinflexa; discus maximus, carnosus, 
margine undulatus ; styli longiusculi, demum reflexi. Fructus imma- 
turus ovato-oblongus, subteres, jugis primariis distincte alatis ; valleculm 
univittatse ? 

This species is nearest to Ejt/menolcsm lAndleyam^ Klotzsch 
in Eeise Pr. Vfaldem., Bot. p. 150, t. 49; JFleuros;perm%m Stella^- 
turn) Benth., var. LincUeyana, C. B. Clarke in PL Brit. Ind. ii. 
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p. 705, b\;it it is very diifeent from it in foliage and tlio bracts of 
the involiici*e* The large white involucre makes this a most at- 
tractive plant. It is common from 9000 to 14^00 feet on shelving 
rocks and in dampish localities, Sikaram, Shendtoi ; August. 

743, 744. Henrospermum (Hymenolaena) pulchrum, AitcUson et 
Hemsleyi n, sp. Elntum, glaberrimum, caule solido scepe raraoso, foliis 
inecliocrihus bipiimatisectis, segraentis ultimis phinatifidis acutis, cauli- 
norum vaginis bracteis numerosis bracteolisque albo vel roseo marginatis, 
mnbellis umbellulisque multiradiatis, bracteis reflexis ssepissime tri- 
iidis, fructu ovato-oblongo a latere levitcr eompresso, jiigis pritnariis 
alatis, vallecuUs miivittatis, serainibus liberis suleatis, 

Herha erecta, 2-3-pedalis, oranino glabcrrima, caule crecto socpe ramoso 
solido pro geiicre gracili tenuiter albo vel purpureo-striato folioso. Folia 
fere icqualitcr triangularia vel rbomboidea, subternatim bipinnatisecta, 
lamina 2-3 polhUmga et lata; segincnta secundaria rbomboidea, pinna- 
tifida ; segmenta ultima acuta ; petiolus gracilis, basi tautum dilatatus, 
usque 4-pollicaris, sursum gradatim augustior; foliorum cauliuorum 
vaginas bracteie et bracteolaj albo vel roseo marginatm. Umbellce com- 
posite, multiradiatm, maximm 4 poll, diametro ; radii usque ad 2-J poll, 
longi, tenuiter sulcati et furfuraeei ; bracteai numerosm, amplm, 6-12 
linea8longaj,retlexm, smpissimetriMce; umbellulcc multillorie; pedicelli 
graciles, breves ; bracteolm rctlexm, Innceolatm, acutm, interdum trifidm, 
pedicellia paullo longi ores. Flores albi vel roseo tincti, niajusculi ; calycis 
dentes minuti, acuti; petala mqualia, suborbicularia, apicc inflexa; discus 
mnximus, carnosus, margiue undulatusj styli longiusculi, demum retlexi. 
Fruetus ovato-oblongus, ad 3 lineas longua, a latere leviter compressus, 
rugosus, jugis primariis distincte alatis ; valleculm univittatm, vittis 
tenuissimis ; semina undique libera, facie intcriore sulcata. 

A very distinct species, especially in its tall stature and slender 
liabit. Not common under rocks at from 8000 to 12,000 feet; 
Inly and August. 

834. Ferula Jaesclikeana, Valke» 

This plant may be said to cover the ground in the thin forests 
on tlie road between Drekalk and Karatigah, yet with rare ex- 
ception did I lind it in fruit, owing to my being too late in the 
season. These forests should ho visited in June. It is common 
enough on all the hills to the north of the Hariab district, at 
10,000 to 11,000 feet. 

848, 930, 738, 948. Feucedanum 1108. 

Common on stony ground at from 9000 to 12,000 feet, Kaiwas, 
Drekalla, and Sikaram ; August. 

760. Heracleum sp. near H. candicans, Wall. 

Near water, sides of fields, coimnon at 7000 feet; July* 
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880, 906\ Daucus Carota, L. 

Bpeciinens fi’oin ciiltiivation. CHiltivakul as a field crop in the 
llariab district up to 0000 feet; the produce, however, m poor. 
'No 900 is undoubtedly the wild state, as this plant was eolleeted 
by me oecaaioually throughout the hills aud fields from 7000 
to 9000 feet. July and August. 

679, 907. Oaucalis Anthriscus, Scop. 

Fields, very common, Shalizan; June to August. 

226, 505. O.latifolia, L. 

Very common in the llariab district, June iio August ; Kuram, 
April, 

M. AEAEIACEiE. 

164. Hedera Helix, I/. 

Very common in the moist woods, but chiefly trailing on the 
ground, scarcely ever climbing trees ; not noticed in the llariab 
district. Fruit yellow or reddish, 

GAMOPETALJl. 

85. Catbifoliacm. 

230, 290. Viburnum cotinifolium,^!^^ 

A very common shrub from 7000 to 9000 feet in the Kuram 
district ; not uncommon on the outer edge of forests in the 
Hariab district; May and June. 

341. Abelia triflora, R. Br., var. parvifolia. 

Avery common dense shrub from 7000 to 10,000 feet, Kuram 
district ; June to July. Not in Hariab. 

731, 466. Ijonicera alpigena, L. 

A large shrub^from 10,000 to 11,000 feet alt. ; not uncommon 
in Kaiwas and Sheudtoi ; July. 

830. Xr, glauca, HooJc.f. Thoms. 

At Seratigah, 13,000 feet, where it grows in fissures of rochs, 
which renders it very difficult to get good specimens. Flowers 
lemon-yellow. 

535. X. Grrifllthii, Hook.f. <5* Thoms. 

A magnificent climber, with very handsome rose-coloured flowers ; 
common from the base of Pewarkotal, alt. 7000 feet, to Alikhel 
and Karatigah ; J uly and August, 
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494, Lonicera microphylla, Willd, 

West base of Bikanim, from 10,000 to 12,000 feet. Mowers 
wliitisli 70II0W, fruit bright x'od ; June to August. 

393, L. Hyrtillus, Hook,/. Thoms. 

From 9000 to 14,000 feet, in Shdudtoi and iSikaram. Flowers 
waxy white, fruit orange-red, 

1221. L. obovata, Royle. 

A woody close-growing shrub, Sikaram, at 10,000 to 12,000 
feet. Fruit deep purple. 

739 . L. orientalis, Lmnk. 

At 12,000 feet on hills north of Kaiwas ; July. 

509, 162, 550. L, quinquelocularis, Hurdto. 

A large shrub, almost a tree in some places. Yery common 
from 7000 fco 9000 feet, forming much of the low scrub on 
northern exposures and in shaded localities. It sheds the ex- 
ternal layers of its bark in long fibrous strips resembling coarse 
hemp-fibre ; tliis is collected and employed as rope, but has little 
or no strength. Only suitable for stuffing mattresses and such 
purposes. Flowers largish, yellow ; April to June. Kuram and 
occasional in the Hariab district. 

1222 . L. sericea, Uo^jle. (L. purpurascens, Jacq.) 

Sh^ndtoi, at 10,000 feet ; August. 

36. ExTBIAOEiB. 

652. Oallipeltis Oucullaria, Stev» 

Alildiel, pi'ofuso under shrubs and stony ground j June. 

62B, 266. Eubia cordifolia, L. 

A very common weed in liedgos all over the country, always in 
damp localities, from Kuram to Alikh41 ; May and J uue. 

629, 353; 5()3. E. Kotsebyi, Boiss. 

In similar localities to tho former and as common. The roots 
are employed in colouring hard boiled eggs for religious feasts, 

156, 37 , Galium Aparine, L. 

Habibkalla; April. 

0. G. tiicome, L. 

Shalizdn; June. 

797 . G. asperifolium, Wall 

Shendtoi, at 10,000 feet ; J uly and August. 
niNK. joujijr.— BorAKY, Yoii. xvxii. r 
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401* Asperula odorata, L. 

Very common at 9000 feet from Sli6ndtoi and Kaiwas ; May 
and July* 

467, 366. A. Cynanchica, L, 

Hanging in great bundles from the damp rocks in Sh^ndtoi 
gorge ; also common near Kaiwas, 7 000 to nearly 9000 feet. 

618. A. pycnantlia, Boiss. 

A large climber, Shendtoi ; June. 

631. A. sp. 

Sbalizan, in woods ; June. 

517. C?rucianella glomerata, 

Profusely covers the dry stony soil on exposed ridges, Biankhel. 

37. Valebiahejs. 

829. Valeriana dioica, L. 

Seratigab, at 13,000 feet, not common ; July. 

380. V. Wallichiana, DC. 

Profuse, Sh4ndtoi, at 9,000 feet. Its large rootstocks are 
collected for their scent and exported. Also Kaiwas; July. 

192. V, sp.i^Ch'iffitk, no. 759. 

Common under bushes at Alikh61 in April. 

956. V. petrophila, 

Sikardra, at 14f,000, on shady rocks ; August. 

98. V. sp. 

Aiikhd, amongst shrubs ; April. 

219, 59, Valerianella, sp.,=S^ocit5, 891. 

Very common on dry stony soil, Kuram district, to 6000 feet. 

38. Dipsacace.®. 

420. Morina persica, L. 

Very common up to 9000 feet, on exposed bare pieces of hill-side. 
Flowers rose-pink. My specimens unite Jf. WallicUana^ Eoyle, 
with M. Fersica^ L. 

746. M. Ooulteriana, Royle. 

At and above 11,000 to 13,000 feet this yellow-flowered species 
quite replaces AT. Fersim^ w^hich grows at a lower altitude, and 
never ascends fairly up to the region of this plant. 

658. Oephalaria S37riaca, Schrad. 

Shalizan; June, 
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642, 641. Cephalaria sp. 

SMlizan; June. 

651. Soabiosa OUvierii, CoulU 

Common in dry stony localities from Kuram to Alikbel ; May 
and June. 

707. S. sp. 

Kaiwas; July. 

82. S. sp. 

Extremely profuse everywhere, from Kuram all over the dry 
country to Alikhel and Karatigah ; May and June. 

883. S. (Pterocephalus) afghanica, AitcUson et Hemsley, n. sp.,= 761 
and 856, Griffith, Suffruticosa, caespitosa, nana, ramis brevissimis, foliis 
viride puberulis spathulatis et integerrimis vel lyrato-pinnatifidis, capi- 
tulis breviter pedunculatis vel subsessilibus sjepe 18-25-floi'is, involucello 
truncate, calycis aristis 17-18. 

Suffruteao densissime caespitosus, 1-^ poll, altus, ramis procumbentibus 
crassis. Folia conferta, sessilia, spathulata, integerrima vel anguste 
lyrato-pinnatifida, 6-15 lineas longa, minute puberula, viridia. Capitula 
solitaria, terminalia vel pseudo-terminalia, ssepe 18-12-flora, subsessilia, 
vel pedunculo usque ad pollicari; involucri bractese 9-11, pubescentes, 
laneeolatae, biseriatse, doribus breviores. Flores lilacini, exteriores bila- 
biati, interiores tubulosi, 6-dentati ; receptaculum pilosum j involucellum 
sericeo-hirsutum, truncatum ; calycis aristse 17-18, plumosse, corollEefere 
jcquilongae j corolla extus hirsuta. 

Allied to Fterocephalus Famassi, Spreng., and P. Pmardi, 
Boiss., from both of which it is readily distinguished by its almost 
glabrous foliage and other characters. Very local, but gregarious 
in great patches. Biankhel, Sergal, west base of Sikaram^ alt. 
9000 feet. Has a very large purple handsome inflorescence for 
a small stunted woody-rooted plant. 

39. OoMEOSlTiB. 

1237. ScOidago Virga-aurea, Jb. 

Sh5ndtoi, 8000 to 9000 feet, common ; July. 

994. Myriactis Wallichii, 1/655. 

Profuse at 8000 to 10,000 feet ; Shendtoi ; August. 

244, Aster altaicus, Willd. 

One of the most common plants in the dry country from 
Thai to Alikhel, all through the summer and late into winter ; 
November 1878. The flowers vary greatly in size. 
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812. Aster AmeUxxs, Z/. 

A verj handsome plant, hanging from clefts of rocks, from 7000 
to 8000 feet. 

951. A. Heteroclxaeta, Benth, 

Common on rock debris from 13,000 to 14,000 feet, on ridges 
of Sikaram. Flowers a fine purple, large ; August. 

901. A. rosetis, Stev, ? 

Shalizan, near water ; July, 

963. Erigeron acris, L., var. alpina, Lamh 
Profuse on rocks at 10,000 feet (above 67th Eegiment encamp- 
ments) at the foot of Sikaram. 

496. E. andryaloides, C. P. Clarhe, 

Ease of Sikaram, common in pine-forests at 10,000 to 11,000 
feet ; June. 

292. E. monticola. Wall. 

Shdlizan, in fields ; May- 
784. E. mnltiradiatus, BentJi. 

In dry beds of streams, amongst stones, at 9000 to 10,000 feet ; 
August. 

1236. Brachyactis robusta, 

Common in moist places at 8000 to 9000 feet, Sh^ndtoi; 
August. 

920. B. pubescens, Aitch. Sf Clarhe {Conyza puhescens, DC.). 

On stony ground, P5warkotal, and ascending Sikardm ; August. 
4. Blumea Wightiana, DC. 

A common herb near water, on moist clay-banks ; odour men- 
thoid. 

1224. Filago arvensis, I#. 

Biankhel; August. 

778. Leontopodium alpimmi, Cass. 

Common on exposed hill-sides, from 10,000 to 14,000 feet. 

914. Anaphalis tenella, DC. 

Sikaram, at and above 11,000 feet. 

1226. A. virgata, Thoms. 

Common from 9000 to 13,000 feet, Sh4ndtoi, Kaiwas, and 
Sikaram; August, 

1223. A. sp. near A. Falconeri, C. B. Clarke. 

Large pink-flowered species, common with the last, 

801. A. sp. 

Shendtoi j July, 
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664. Phagnalon acuminatum, Boiss. 

At Alikhel ; June. 

229, 298. P. denticulatum, Dene, 

At Slializ^n, amongst stones ; April and May. 

266. Gnaphalium crispatulum, Delile, 

Kuram ; April. 

200, 253, 283, 567. G. luteo-album, L., var. (G. ctmfusum, DC.) 

Common from Kuram to Alikhel, usually on wet rocks ; May 
and June. 

976. Inula;,Caspia, Blume, 

Alikhel, profuse ; August. 

942. I. rhizocephaloides, C. B, Clarke, 

At spring-heads, appearing amongst grass ; common from 8500 
to 11,000 feet ; August. 

987. Oarpesium cemuum, L,, var. pubescens (sp., Wall,), 

In orchards, Shalizan ; August. 

268. Xanthium Strumarium, L, 

Profuse in fields in the Hariab district ; August. 

1228. Siegesbeckia orientalis, L, 

A common field-weed at Shalizan ; August. 

7. EcUpta alba, Hassk, 

Near water, Mandfiri ; April. 

660, 982. Bidens pilosa, L, 

Shalizan, on open stony ground; June. 

972 . B. tripartita, L. 

In fields between Alikhel and Dr4kalla. 

60, 245. Achillea leptophylla, Bieb. 

Profuse on occasionally inundated clay soils, Sadatkalla and 
Kuram ; April. 

675. Chrysanthemum Parthenium, Benth, 

Near Shalizan ; June and July. 

479 . Matricaria disciformis, DC, 

A profuse weed in fields all over the Hariab district ; June. 
593. M. suaveolens, L, 

In fields at Karchatal ; June. 

572 . Tanacetum sniUefoliatum, Fisch, 8f Mey, 

Yery local in the Hariab district; June and July. 

820, T. Griffith, no. 941. 

A very woody shrub from 10,000 to nearly 13,000 feet, Sera- 
tigah, Sergal, and Sikaram. 
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865. Artemisia Absintliiiim, L, 

Extremely common from Kuram and Sluilizanto Alikliel ; July. 

1231. A. parvifiora,Eoa?5. 

Common in the plain country from Kuram to Habibkalla ; 
July. 

1232. A. persica, Boiss. 

Sergal, from 10,000 to 11,000 feet ; August. 

872. A. scoparia, Wald, 8f Kit, 

Profuse shrub, 8000 to 9000 feet, Hariab district. 

984. A. Toumefortiana, BeicTi, 

Grows to the height of nearly 7 feet. Common in the fields of 
the Hariab district and occasional about Shalizan ; does not flower 
until September. 

173. Tussilago Farfara, L. 

Common in the Hariab district; April to July. 

996, 773. Senecio chrysanthemoides, DC. 

Shendtoi, from 8000 to 10,000 feet, amongst grass in open 
spots. Yery local, and giving distinct coloured patches to the hill- 
sides ; July and August, 

546. S. coronopifolius,Des/. 

Alikhel ; June. ’ 

1230. S. paUens, IFaW., var. violacea. 

Hot uncommon at 8000 to 9000 feet, from Kaiwas to Sha- 
lizan. 

1229. S. sisymbriiformis, DC. 

Amongst stones in water near Sergal, not common ; August. 
833. Ligularia persica, Boiss, 

Karatigah at 9000 feet. Spike of inflorescence very handsome. 
77. Othoimopsis intermedia, Bom. 

The characteristic shrub of the Kuram plains and dry water- 
courses. It has vertical leaves, and the flowers are produced all 
the summer. 

522. Atractylis cuneata, Boiss, 

Profuse, in the Hariab district only, at 7000 to 9000 feet; 
flowers in August. 

683. Arctium Lappa, WilU. 

A weed in orchards at Shalizan ; June. 

1233. Cousiniamicrocarpa, BoissJ^ Griffith, no. 3269. 

At Drekalla ; August, 
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837. Oousinia, ixmiuta; Boiss. * 

Dr4kalla; July. 

1226. a multiloba, DC.=: Griffith, nos. 3327 & 3326. 

At Biankliel, common to 9000 feet. 

1234. C. sp. (probably tbe same as 1226). 

850. O. racemosa, Boiss. 

The most common Cousinia at 8000 to 11,00 feet, from 
Kuram along the dry country and on the Mergs at the Kotal. 
923. O. sp. 

Common from 9000 to 11,000 feet, Sikaram. A species be- 
tween C. multilola, DO., and my 921. 

921. C. sp. ; 

This is an extremely woolly form. Sikaram, from 10,000 to 
14,000 feet, on stony ground. 

922. C. sp, 

Sikaram, 11,000 to 13,000 feet. The leaves on drying become 
quite yellow, as if a dye had become matured in the process of 
drying. 

971. 0. sp., near C. heterolepidis, 0. Koch. 

On fields near Alikhel j August. 

362. C. sp, near C. microcarpa, Boiss,=i Griffith, 3271. 

A dry hot-country form from Kuram to Shalizan and Habib- 
kalla, amongst stones. 

221, 301, 706. Oarduus acanthoides, L, 

Common everywhere in fields from 6000 to 9000 feet. 

761, 877. Cnicus axgyranthus, DC. 

Kaiwas and Shalizdn to Shendtoi. It is a moist-country plant, 
also met with in great luxuriance in the Murree Himalaya. 

698. O. arvensis, Hoffm. 

A common field-weed in the Hariab district, and occasional 
round Shalizan ; June. 

970 . C. horridus, Bieb. 

Amongst debris at Dr4kalla, at 8500 feet, growing to 5 feet in 
height. 

871. Onopordon Acanthium, L. 

Hariab district only. A large plant surrounding village filth- 
pits. 

319, 888, 913. Saussurea hypoleuca, Spreng. 

One of the few plants to be found growing freely under pine- 
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trees. Hariab district and occasional near Slializan ; J uly and 
August. 

29, 470 . Centaurea Calcitrapa, L. 

Common from Eobat to Sbalizan, and I think in the Hariab 
district; April to June. 

160, 836. C, depressa, Bieb. 

In corn-fields, from Kuram to Karatigah ; April to July. 

633. O. Picris, Pall. 

In fields both at Sergal (8500 feet) and Shalizan, common ; 
August. 

1227. C. virgata, Lamk. 

Between Zabardastkalla and Drekalla. 

1235. Carthamus oxyacantha, Bieb. 

Pewarkotal; August. 

399, Ainsliaa aptera, DC. 

In damp forests from 8000 to 9000 feet ; Shendtoi. 

721 , 392. Pertya Aitchisoni, C. B. Clarke^ n. sp. Foliis integris glabris, 
capitulis in ramis lateralibus abbreviatis sessilibus quasi racemum simpli- 
cem terminalem densiusculum efibrmantibus, phyllariis obtusis albide 
lanatis, acbenio glabro glandulis stipitatis minutissime insperso, pappo 
albo. 

Ffutex, Folia alterna, sub capitulis aggregata. Pappus fructfis tempore 
albus. Quoad cEetera cum P. scandente, Schultze-Bip, in Bonplandia, 
1862, t. 10, congruens. 

Bifferunt : — 

(a) F, scandens, Schultz-Bip. 1. c.y foliis lanceolatis denticulatis, capi- 
tulis in ramis brevibus divaricatis solitariis terminalibus 5-flons, phyllariis 
acutis fere glabris, achenio piloso, pappo proventu roseo-rufescente. 

(/3) P. ovata, Maxim. Mri. Biol, viii, 8, foliis ovatis denticulatis, 
capitulis in ramis elongatis solitariis terminalibus 15-floris, phyllariis acutis 
fere glabris, achenio sericeo, pappo proventu rufescente. French, et Savat. 
Enum. PI. Jap. i. 266 errant ; folia enim in his 3 speciebus alterna sunt, — 
C. B. Clarke. 

A common shrub from 3 to 4 feet in height, with willow-like 
leaves and long slender branches. Common at 9000 to 11,000 
feet, forming the undergrowth on the margins of forests. Also 
hanging from shady rocks, Kaiwas and Shendtoi; July and 
August, This genus was previously only known from Japan. 

324, 616. Cichorium Intybus, L. 

Knram and Shalizan, common, not Hariab district ; May and 
June. 
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618* Koelpinia linearis, 

Profuse on hot exposed gravel soil near Biankhel. 

805. Picris laieracioides, L, 

A profuse field-weed at Katskalle, 7000 feet ; July. 

945. Orepis Kotscliyana, Boiss. 

On the Sergal stream at the base of Sikaram, alt. 8600 feet ; 
August, 

839, 859, O. sp. near Youngia glauca (Edgw.). 

Very common from Alikhel to Brdkalla; July. 

312. C. sp. 

Shalizan; June. 

562. O. sp. 

Alikhel; June. 

79, 32, Taraxacum Dens-leonis, Besf. 

Common from Badishkhel to Habibkalla. 

966. T. montanum, C. A, Mey, 

At Sergal and between Bokian and Drekalla, very local. An 
extremely woolly plant ; the leaves appear first, dying as the plant 
flowers and fruits ; August. 

460, T. parvulum, Wall, ? 

In all pine-forests in the Hariab district, common at 8500 feet. 

997 . Prenanthes sp. near P. Imvigata, Wall. 

Prom 9000 to 11,600 feet, in damp woods at Shendtoi. Blowers 
a lovely purple. 

717. 3 Liactuca auriculata, DC. 

A profuse weed on the margins of fields at Shalizan &c. ; flowers 
late in August. 



1225. L. orientalis, Pom. 

Yery common sticky plant on stony ground in Hariab district, 

999. L. rapunculoides, C. B. Clarke, 

Common. 

884. la. viminea, Link, 

Yery profuse in the Hariab district along with L, orientalis ; 
both are very characteristic plants ; July. 

329. L. sp. near L. polycephala, C. B. Clarke. 

At Shalizan, on hot dry stony places, common ; May. 
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35, 303. SonclxTis arvensis, I/. 

Common up to 9000 feet, from BadishkheL 

306, 673, 704. S. asper, L. 

Common in the vicinity of Shalizan and Kuram. 

^89. Microrhynchus asplenifolius, DC. 

Profuse on rocks, Karcbatal ; June. 

672. M. secundus, Royle. 

IS’ot common, Shalizan ; June. 

83, 178. Tragopogon junceum, Wall, 

CoiSmon under pine-trees, Hahibkalla, Seratigah, Sikaram up 
to nearly 14,000 feet, and Kuram ; April to August. 

84, 112, 123, 187. Scorzonera mollis, Bieb. 

From Kuram up to 12,000 feet on Sikaram, also profuse on 
the Kuram plains, where it has a large tuberous roofc. April. 
504. Oomposita, sp. 

Eadical leaves only. Sikaram ; June. 


40. CAMPAKITLA.0EJ1. 

784. Codonopsis ovata, Benth, 

Spring-heads in moist meadow-ground at the base of Sikaram 
and near Kaiwas, altitude 10,000 feet, common ; July and August, 

297j 669, Campanula colorata, WalL^ Qriffithy no. 694, 

Common near Shalizan and Hahibkalla on dry walls and stones ; 
May and June. 

530. O, ^ TAom'. 

Common, Hariab to Drekalla. A small stilf erect plant on open 
ground in stony soil June and July. 

0, C. evolvulacea, Eoyle, 

Karchatal; June. 



Sikaram, from 11,000 to 12,000 feet 5 August, 

641. O, sp. 

Alikhel, characteristic of clefts of rocks with Diony^ia &c. ; 
June. 

941. 0. sp. 

Common from Shendtoi to Sergal and Sikaram; July and 
August. 
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41. Eeicaoejb. 

457 . Rhododendron, afghanicum, AitcUson et HemsUyi sp. Hu- 
milis, foliis mediocribus subtus lepidotis, pedunculis longiusculis 10-15 
aggregatis, calyce insequaliter 5-partito, segmentis brevibus rotundatis, 
corolla campanulata omnino glaberrima, lobis tubunx sequantibus *, stami-* 
nibus lOexsertis; ovario 5-loculare, styloabasi abrupte curvo quam 
stamina paullo breviora. 

Fruteoo venenatus, humilisj supra rapes repens et radicans, ramis junioribus 
minutissime lepidotis. Folia petiolata, coriacea, sempervirentia, lanceo- 
lato-oblonga, 1 i- 2 |-pollicaria, obtusa, supra glabra, subtus lepidota, 
lepidibus orbicularibus peltatis. Flores albo-virides, racemoso-corym- 
bosi, longiuscule pedunculati, corymbis 10-15-floris ante anthesin brac- 
teatis ; bractese pluriseriatae, rotundatse, mucronatse, ciliolatm, exteriores 
baud minores 5 calyx 5-partitus, lepidotus, segmentis inmqualibus rotun- 
datis ; corolla campanulata, 5-6 lineas longa et lata, omnino gla- 
berrima, lobis tubum sequantibus; stamina 10 , exserta, filamentis fili" 
formibus, infra medium longiuscule barbatis $ ovarium 5-loculare, stylo 
a basi abrupte curvo, quam stamina paullo breviore. Capsula lepidota, 
ovato-oblonga, circiter 4 lineas longa. 

In its principal features this is allied to -5. lepidotum, from wbicli 
it essentially differs in its inflorescence as well as in the details of 
less prominent characters. Abundant from 7000 to 9000 feet at 
Shendtoi and Kaiwas ; June and July. A poisonous shrub, with 
campanulate corolla and long bent style. 

344. R. CoUettianum, AitcUson et Hemsley, n. sp. Fruticosura, pluri- 
pedale, foliis mediocribus subtus furfuraceo-lepidotis, pedunculis brevibus 
ssepissime 8-12 aggregatis, calyce inaequaliter 6-partito, segmentis late 
oblongis ciliatis, corolla hypocraterimorpha, tubo recto intus omnino 
piloso ; staminibus 10 inclusis ; ovario 5-loculare, stylo brevissimo. 
Fmtesc graveolens, innocuus, 4~7-pedalis, ramis junioribus fiilvis furfu- 
raceo-lepidotis. Folia petiolata, coriacea, sempervirentia, lanceolato- 
oblonga, ssepe 2“3-pollicaria (specimen Griffithianum paullo longiora), 
obtiisiuscula, supra primum parce lepidota sed cito nuda et nitida, 
subtus fulva, furfuraceo-lepidota. albi, roseo tincti, corymbosi, 

breviter pedunculati, corymbis ssepissime 8-12-floris ante anthesin 
bracteatis ; bractese pauciseriatse, lepidot®,ciliat8e, rotundatas, mucronatse, 
exteriores minores ; calyx S-partitus, furfuraceo-lepidotus, segmentis 
inaequalibus oblongis longe ciliatis; corolla hypocraterimorpha, usque 
ad 10 lineas longa, extus glaberrima, lobis rotundatis, tubo recto quam 
lobi duplo longiore, intus omnino piloso ; stamina 10, tubo inclusa, fila- 
mentis leviter barbatis deorsum incrassatis ; ovarium 5-loculare, stylo 
brevissimo, stigmate maxirao capitato. Capsula furfuraceo-lepidota, ob- 
longa, circiter 3 lineas longa, calyce persistent! vestita. 
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In most of its characters this species closely approaches i?. An- 
thopogon, from which, however, it differs in its larger stature, larger 
straight flowers, ten stamens, and in the tube of the corolla being 
hairy all over the inside. From 10,000 to nearly 13,000 feet at 
Shendtoi to ridges of Sikaram, commencing at near tlie limit of 
trees, and, mixed with masses of juniper, forming thicket# Has a 
long salver-shaped corolla and a short style. 

42. MOKOXROPEiB. 

912. Hypopitliys lanuginosa, Nutt. 

Growing under, and probably parasitical upon, the roots of 
Abies Bmithima at Pewarkotal, altitude 8500 feet ; August. 

43. PLXTMBAG-IKEiE. 

813. Acantholimon (§ Staticopsis) Munroanum, AitcUson et 
Hemsley, n. sp. Foliis brevibus demum patentibus subulatis, scapis 
quam folia nunc brevioribus nunc paullo longioribus monostachyis, 
spieis densis, spiculis 2-7 unifloris tribi'acteatis, bracteis exterioribus 
ovato-orbicularibus seraicupularis margine latiuscule scarioso-hyalinis, 
bracteis interioribus oblongo-ellipticis calyce triente brevioribus. 
Suffrutex csespitosus, usque ad pedalis, ramis elongatis. Folia rigida, 
demum patentia, subulato-acerosa, 6-9 lineas longa, margine minutis- 
sime scaberula. Flores oongesti spicati 5 scapus nunc foliis brevior 
paullo longior; spicse breves ; spiculm 2 - 7 , uniflorse, tribracteatse ; 
bractese exteriores, prseter margo latiuscule scarioso-hyalina coriaceje, 
ovato-qrbiculares, semicupulares, mucronatse ; bractem interiores ob- 
longo-ellipticge, prseter costam scarioso-hyalinse, calyce tertio parte bre- 
viores j calyx infuudibuliformis, tubo extus hirsute sulcato, limbo albo 
atro-costato, costis baud excurrentibus 5 ovarium glabrum. 

Allied to A. Ubanoiicum, Boiss., A. FcJdnns, L., &c. Beratigah, 
forming immense consolidated hummocks ; 10,000 to 13,000 feet, 
July. 

0. A. (§ Tragacantluna, Bunge) leptostachyum, AitcUson ei Hemsley, 
n. sp. Foliis aestivalibus longiusculis adscendentibus gracilibus seini- 
teretibus acerosis. Scapus gracili pleiostachyus, spieis laxiusculis, spi- 
culis 1-6 ssepissime 1 -floris, bracteis similis glumaceis elongatis mucro- 
natis prseter costam crass am scarioso-hyalinis quam calyx paullo brevi- 
oribus. 

SuffrutesD usque ad 3-pedalis, dense ramosus, ramis graciliusculis rectis 
elongatis. Folia heteromorpha, vernalia carnosula, brevia, lata, recurva, 
persistentia, sestivalia gracilia, semiteretia, acerosa, 1-1 1 poll, longa, ad- 
scendentia, obsolete puberula. F/ore 5 parvi, interrupte spicati 5 scapi2-4- 
pollicares, gracilesj spiculse 1 - 6 , smpissime (an semper?) 1 -florae; 
bractese similes oblongo-ellipticse, mucronatse, prseter costa crassa sea- 
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rioso-liyalinje, calyce paullo breviores ,* calyx anguste infundibuliformis, 
glaber, limbus albus purpureo-costatus^ eostis baud excurrentibus ; 
ovarium glabrum. 

Drekalia; July. 

AcanthoHuaon (§ Armeriopsis, Boiss,) calocephalum, AitcMson et 
Hemsley^ n. sp. Foliis brevibus patentibus crassis plano-triquetris aeero- 
sis, scapis quam folia brevioribus, spicis densissimis uniiateraliter evo- 
lutis, spiculis usque 12 saepissime trifloris, bracteis exterioribus maximis 
orbicularibus concavis margine tantum hyalinis; bracteis interioribus 
late obovato-elliptieis quam calyx paullo brevioribus. 

SuffrutesD caespitosus, pedalis et ultra, ramis crassiusculis dense foliosis. 
Folia crassa, coriacea vel fere lignosa, linearia, acerosa, usque ad 9 lineas 
longa, plano-triquetra, minute albido punctata (puncta lacrymse calcis ?) 
margine minutissime scaberula, patentia,scapo longiora. congesti, 

capitato-spicati ; spicae densissimse, uniiateraliter evolutae, usque ^polli- 
cares j spiculae usque ad 12, disticbae, 2-5-flor8e, sed saspissime 3- florae j 
bracteae exteriores coriaceae, amplae, orbiculares, eoncavae, mucronatae, 
purpureo vel roseo zonatse, margine anguste hyalino-membranaceas ; 
bractese interiores fereomnino hyalinse, roseo vel purpureo tinctae, ob- 
ovato-ellipticae, calyce paullo breviores ; calyx infundibuliformis, omnino 
glaber, atro-purpureo costatus, eostis baud excurrentibus; ovarium 
puberulum. 

Near A, hraeteatum, Boiss., but differing in its very shortly 
pedunculate spikes and quite coriaceous coloured outer bracts. 
Sikaram, forming immense hummocks, 11,000 to 13,000 feet. 

44. PUIMTOACE^. 

130, 521. Primula denticulata, Sm, 

Biankh61; April. 

352. P. denticulata, Sm, var. 

Shalizan; May. 

462. P. rosea, Royle. 

Shendtoi ravine, at 9000 to 10,000 feet, very local. 

960. P. purpurea, no. 699. 

Profuse from 11,000 to 15,000 feet on all the higher hills, 
Sikaram. 

169. Androsace incisa, Wall 

At 7000 to 8000 feet from Shalizan to Habibkalla, not un- 
common. 

925. A. sp. 

At 13,000 feet on Sikaram ; a very minute woolly plant. 
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323. Androsacesp. 

Very common tlirough the woods from Shalizaa iip to 9000 
feet, and occasional in the Harid-b district. 

131, 132, 874. Dionysia tapetodes, Bunge. 

Profuse eyerywhere on shaded rocks from the Sliendtoi at 7000 
feet to Karatlgah. Very characteristic as a rock-plant. In flower 
April to June, according to eleyation and exposure. 

725. Oortusa MatthioH, L. 

In shaded localities whether by trees or stones, the plant vary- 
ing much in size. Prom 9000 feet in the Shdndtoi ravine, Kaiwas, 
and on Sikaram up to nearly 12,000 feet, common. 

642. Lysimachia dubia, Ait, 

An abundant weed around fields at Shalizan ; June. 

604. Glatix maritima, L. 

Common in low grass, damp ground at Biankhel ; June. 

318. Anagallis arvensis, L. 

The red-flowered form, Shalizan, not a common weed \ June. 

45. Ebehaceje. 

150. Diospyros Lotus, L. 

A large tree, extensively cultivated in the Kuram district for 
its fruit ; not met with in a wild state. It does not occur in the 
Plariah district. 

46. Oleacejs. 

626. Jasminum offlcixiale, L, 

Shdlizan, in the small jungle within the hills at about 8000 feet, 
common ; June. Not found in Hariab. 

289, J. revolutum, Sims. 

In similar localities to the above ; also not occurring in the 
Hariab. 

722. S 3 nfinga Emodi, Wall. 

A common shrub from nearly 8000 to 9000 feet ; never occurs 
as low down as JS. persica so as to mix with it. The flowers are 
always pure or greenish white, never purple. 

188, 356. S. persica, L, 

A very common shrub on the low and outer hills near Shalizan 
up to nearly 7 500 feet ; never quite reaches the altitude of Mnodl 
I have never seen these species growing together, 



THE KUEA.M VALLEY, ETC., AECHANISTAlf. 79 

0. Fraxinus Hoorcroftiana, WalL 

From a stout woody busli to a good-sized tree. On the ascent 
to Pewarkotal and occasionally all over the Hariab district to 
Drekalla and Kdratigah. 

258. Olea cuspidata, Wall. 

A cultivated tree in the Kuram district wherever I have seen it. 
It does not occur in the Haridb district. Between Badishkhel 
and Thai not common, except in groves, where there can be no 
donbt it has been cultivated. From Ibrahimzai and across by the 
inland road to the Darwazaghai pass it is common as a wild tree, 
but on the pass itself is found in cultivated groves only. The 
Afghans have a superstitious veneration for this tree. 

47. ASCLEPIADEiE. 

582. Vincetoxicum sp. = No. 7) T. Thomson’s collection. 

About 8000 feet, at Biankhel and Kaiwas, on open stony hot 
slopes ; June, July. 

44. C 3 maiichum humile, Fa/e. = No. 920, Stocks. 

Shinnak, at about 3000 feet ; April. 

0. Periploca aphylla, Dene. 

Common, but no specimens collected. 

48. LoOAiriACE^. 

189. Buddleia crispa, Benth 

A large shrub, common on the sides of fields from near Ba- 
dishkhel, through the whole Kuram valley, up to 7000 feet j not in 
the Hariab district. Infiorescence very handsome. 

49. GrEHTIAE'ACiE. 

354. Erythrsea ramosissima, Per^., var. caspica, Ffsc^. 

Very local. Shalizdn, on sides of irrigation-channels in shade 
of rock ; at Biankhel. A very slender plant with white flowers ; 
July and August. 

697. E. Oentauriuin, L. 

Shdlizan; June. 

881. Oentiana aquatica, I/. ? 

Only one small specimen found, Biankhel ; July. 

932, 1003. G. sp. = 61 of Jaesehke’s collection in Lahul, 

Sikaram, at 12,000 feet, on dry soil in the shelter of creeping 
juniper ; Sbendtoi, at 10,000 feet, profuse. 

876. Swertia petiolata, Royle. 

Common at Biankhel aud Sergal j July and August. 
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979. Ophelia cordata, Don. 

Common at Slializan and Shendtoi ; August, 

977* O. cordata, Do^^, var* 

Alikhel to Biankliel ; August. 

0 , O. Dalhousiana, Griseb, 

Shendtoi, 4so in the Yieinity of Slializdn along irrigation- 
streams, common ; August, 

50 BOBAOIFEiE. 

662 . Heliotropium europseum, L. 

Shalizan, in dry stony soil ; June.] 

11. H. sp, 

A very large single-flowered species, Alizai ; April. 

864. Trichodesma sp. 

A very handsome large blue-flowered species ; Alikhel. 

197, 117, 106- Omphalodes Griffith, no. 564. 

Common from Habihkalla to Alikhel ; April and May. 

900. 03nioglossum furcatum, Wall 
Habibkalla; July. 

579. O. glochidiatum, 

Kuram to Kaiwas ; April to July. 

576 , Paracaxyum anchusoides, JBenth, §• Hook. f. 

Haridb district, common ; July. 

0, P. glochidiatum, ^ Hook.f, 

Shendtoi gorge at 10,000 feet ; August. 

0. Echinospermum barbatiim, Lehm. ? 

At Zabardastkalla ; June. 

198. E. liappula,!;. ? 

Alikhel ; June. 

0 , Eritrichitun sericeum, Royle, 

Brom 11,000 to 13,000 feet, on rocks, Sikaram, Kaiwas j July 
and August. A small plant with a very large turquoise-blue 
flower. 

397. Craniospermum parviflorum, Dene. 

Yery common at Kaiwas and Shendtoi, from 9000 to 11,000 
feet, in damp woods. 

140. Rochelia steEtQata, Rchb. 

Shalizan, common amongst stones under bushes ; April. 
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145, 217 . Asperugo procumbens, L. 

A common field- weed from Badishkliel to Habibkalla; April. 
507, 569, 858. Anchusa Milleri, Willd, 

Hariab district, Sergal and BianMiel ; June, July.] 

483, 230. Nonnea nigricans, BC, 

Hariab district to Karatigali ; J" une, J uly. 

136. Litbospermum arvense, L, 

Shalizan to Alikhel ; May. 

338. L. ofilcinale, L* 

Shalizan; May. 

0. L. officinale, L., var. =L. erythrorhizon, Sieb. & Zucc. 

Shalizan; May. 

720 . Amebia (Macrotomia) speciosa, AitcUson et Hemsley, n. sp. 
Perennis, tota planta hispido-pilosa, caulibus erectis usque ad bipedali- 
bus simplicibus, foliis lineari-lanceolatis triuerviis, floribus densissime 
cymosis, cymis in racemum laxum elongatum dispositis, calycis segmentis 
primum corollam fere sequantibus fructiferis longe accrescentibus, nuculis 
maturis non visis. 

Herba perennis, omnino longe hispido-pilosa (pili in vivis virides in siccis 
aurei), caulibus erectis simplicibus usque adbipedalibus. lineari-lan« 

ceolata ; inferiora 6-10 poll, longa, 3-5 lineas lata ; superiora gradatim 
breviora et basi rotundata, omnia prominente trinervata, obtusiuscula. 
Flores densissime cymosi, breviter pedicellati ; cymse 5-9-florffl, in ra- 
cemum laxum distichum elongatum (6-12 poll.) dispositse ; calycis seg- 
menta lineari-lanceolata, primum corollam fere sequantia, fructifera longe 
accrescentia usque sesquipollicaria; corolla hypocraterimorpha, 10-12 
lineas longa, extus hirsuta, intus glabra, nuda, lobi breves rotundati- 
NucuIcb (maturie) nobis ignotse, abortu ssepe 1 vel 2, semiovatse, dorso 
laminatae, rugosse. 

Hills above Kaiwas, on exposed ridges from 9000 to 12,000 
feet ; July. 

824, 498. A. (Macrotomia) endocbroma, Hook, f, ^ Thoms. 

On Sikard,m and Seratigah, altitude 10,000 to 12,000 feet, on 
dry exposed soil. Employed as medicine by the natives. 

28. Onosma eehioides, 

Shinnak; April. 

45, 235. O. sp. = 997 Stocks,=:5SO Griffith, 

Erom Shinnak to Kuram ; April. 

61. COETOLTULAOE^. 

989. Ipomaea (Pharbitis) Nil, Roth. 

Common round villages, and may be a garden escape, Shalizan; 
August. 

-LISTS. JOTJEH. — E0TA3STY, VOL. XTIII. Gr 



82 


STTEGt.-MAJ. J. E, 0?. AITOHISOIT ON THE EIOEA OE 
40, Oalystegia sp. 

Bracts large, otherwise very like Oomohulm arvemis, 

247, 299. Convolvulus arvensis, L. 

A common weed of cultivation, Kuram and Shaliz^^n. 

348. O. Hneatus, L.=Gr^^/i, no. 676. 

Common on stony ground from Kuram to Alikhdl, growing very 
close against the ground. 

15. C. sp. near C. lamginosus, Desv.,=nos. 408 & 72, Salt-range plants. 

Brom Alizai to Habibkalla, very characteristic over the open 
plains from 4000 to 6000 feet, in large raised very woolly patches, 
almost forming hummocks. (It is curious to notice that the white 
silky wool of this species, as also of others, and of JBuddleia crista, 
becomes a bronze-brown colour in the Herbarium.) 

847. O. pseudocantabrica, SchrencJc. 

Common on the hills at Drekalla from 9000 to 10,000 feet ; 
also Alikh4L The flowers in colour resemble those of 0> arvensis 
exactly. J uly. 

676. Cuscuta Epithymum, L. ? 

On Thymus Serpyllum, L., at Shalizan ; June. 

.654, 855. O.planiflora, Ten. Griffith, no. 686. 

Brom Shalizan to Karatigah, on Terowslcia atTVj^lioifolia^ Bth.j 
June and July. ~ 

52. SOLANACEJE. 

861. Solanum Dulcamara, Z. 

Common in hedges at Zabardastkalla and Alikhel ; July 
0. S. Melongena, L. 

Cultivated by the natives for the fruit, which is cooked as a 
vegetable. 

314. S. nigrum, L, 

Common from Kuram to Alikhel. 

0. S. tuberosum, Z, 

The potato was not cultivated in the Kuram valley previous to 
1879. It has been grown during the past year. 

0. Capsicum ftutescens, Z. 

Cultivated by the natives. 

9; Witliania coagulans, Bmah 
A very common shrub from Alizai to near Kuram. 

766. Atropa lutescens, Jacq. 

A large herbaceous perennial, very common in the Shi^ndtoi 
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ravine at 8000 feet, amongst slirubs and trees. The natives know 
it is poisonous. 

624. Batura Stramonium, L. 

Very common weed, villages from Thai to Slializan; June. 
Known as poisonous. 

481, 222. Hyoscjyamus niger, L. 

Very common in the Hariab district in fields and villages, 
growing to 4 feet occasionally ; June. 

836. H. pusillus, L, 

Common in the Hazardarakht valley, Drekalla ; July. 

844. H. reticulatus, I/. 

At Drekalla, only one specimen ; July. 

988. Nicotiana rustica, L. 

Cultivated at Shalizan. The only species found. 

53. SOEOPHTOAEIKEJl. 

646, 440. Verbascum erianthum, Bmth, 

Yery abundant on dry stony beds of mountain-streams, Kuram 
district, from 6000 to 7000 feet ; June and July. 

685. V. Thapsus, L. 

Common everywhere up to 9000 feet in dry stony localities j 
June and July. 

648. Linaria venosa, Lindl. 

Alikhel, abundant in stony rocky soil; June and July. 

264. ScropKularia cabulica, Benth, 

!From Badishkhel to Shalizan, not uncommon in clumps ; April 
and May. 

919, S. sp. 

A dwarf species with extremely large fiowers. Amongst rubble, 
at 12,000 to 14j,000 feet, Sikaram ; August. 

461, S. no. 618. 

Common from Shendtoi ravine to Pewarkotal and the Hariab 
district; May and June. 

811. Wulfenia Amherstiana, Benth. 

Abundant on rocks in the Shendtoi gorge and up the valleys of 
the Darban ; July and August. 

189. Veronica agrestis, L., var, 

Habibkalla. 

g2 
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0. Veronica agrestis, L* 

Shalizaa ; May. 

207, 213. V. Anagallis, I#. 

Kuram to Habibkalla; April to June. 

0. V. bartsidefolia, Boiss, 

Biankbel ; June. 

195, 664. V. Beccabunga, L, 

. Sbalizan to Alikhel, abundant. 

146, V. biloba, L. 

Sbalizan; April. 

463. V. biloba, I/., var. 

Pewarkotal; June. 

202. V. campylopoda, Boiss» 

Alikbel; May. 

763. V. sp. near V. Teucrium, var. minor, Trautv. 

A very handsome large blue-flowered species, banging in 
bunches from rocks, from a woody rootstock; Sbendtoi and 
Darban ; July and August. 

976. Leptorhabdos sp. near L. virgata, Benth.^ Gfriffith, no. 594. 
Profuse under trees in Alikhel forests; August. 

990. Euphrasia officinalis, L. 

Sbendtoi, at 9000 feet; August. 

0. Pedicularis gracilis, Wall, 

Sh6ndtoi, common from 9000 to 10,000 feet ; August. 

769. P. Hooheriana, Wall 

Sbendtoi, wet marsby soil. Blowers cberry-coloured with 
splashes of white. 

796. P. pectinata, WTaW, 

Sbendtoi; July. 

735. P. pectinata, Wall% 

Hills near Xaiwds. 

0. P. tenuirostris, Benth, 

Sbendtoi; August. 

779. P. sp.=no. 200 of Jaescbke’s Labul collection* 

Sbendtoi, in meadows, 10,000 to 11,000 feet; July, 

487* sp.=no. 504 h of J. L. Stewart’s Hazara collection. 

Base of Sikaram, Sergal, and Karchatal, in pine-forests on dry 
hiE-sides, very common; June, 
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54. Oeobahchacejs. 

287. jPhelip«a aegyptiaca, Wal'g. 

Under large trees in the SMizan orchards, very common; 
May. 

934. Orobanche sp.=4088 Distrib. Herb. Griffith. 

Yery common on two species of Jriemisia, Hariah district ; 
June, The stems are eaten before the flowers expand, and are 
rather nice, crisp, and cool, with little or no flavour. 

O. sp. With 934. 

A 

267, 893. O. sp. 

At Biankhel on Thymus Serpylltm^ common j July. Also at 
Shalizan in May. 

55. AoAKrTBLAOE^. 

908. Strobilantlies alata, Nees, 

Yery common at 7000 to 8000 feet in shaded moist localities, 
Shdlizan, Parban, and Shendtoi I July. 

21. Adliatoda Vasica, Nees, 

Shinnak to Badishkhel, a common shrub ; April. 

56. SELAGIHEiE. 

94. Gymnandra stolonifera, Koch. 

A small low herb that carpets the country in many localities 
with its lovely light-purple inflorescence (especially the “Mergs ” 
on the Pewarkotal, but also the encampment at Alikh61), fcom 
Huram to Alikh^l ; April and May. . 

57. Yebbehacejei. 

41. Lantana sp. very near L. alba, L.^ but flowers much smaller. 
Shinnak; April, 

639. Verbena officinalis, Jb. 

Common everywhere from Thai to the Kuram district up to 
7000 feet ; April to July. 

58. Labiate. 

806, Plectrantlius rugosus, Wall, 

A common shrub round the fields of Shalizdn and towards 
Sh^ndtoi river ; July. 
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620, Mentha incana, 

CommoiL in ditches from Badishkhel to Alikhel; June to 
August. 

911, 686. Origanum normale,j3o%. 

Meadow-land near moisture j common at Kaiwas and Shalizan ; 
July. 

72, 157. Thymus Serpyllum, L. 

Everywhere on the plains of Xuram up to 9000 feet, Hariab 
district ; April and May. 

840, 239. Micromeria biflora, 

Yery common from Thai to Alikhel; April to June. 

713. Calamintha Clinopodium, 

Shalizan, Kaiwas, and Katskalle ; June and July. 



645. C. debihs, BMwye. 

Alikhel ; June. This is a species from the Altai collected by 
Ledebour, 

644. Perowskia atriplicifolia, Bentk* 

An extremely common shrub from Kuram and the Haridb dis- 
trict to Kdratigah. When in flower it is very handsome j flowers 
usually lavender-coloured, but occasionally pure white. 

694. Salvia glutinosa, I/. ‘ 

Spreads everywhere, and in greatest luxuriance in dry water- 
courses amongst large stones. Blowers orange-yellow. A very 
sticky plant. June to August. 

20, 56, 180. S. Moorcroftiana, TFall, 

Brom Thai to Habibkalla ; very common on exposed open plains 
up to 7000 feet ; April and May. 

36. S. plebeia, Br. 

Shinnak, common ; April, 

474. S, rhytidea, Bentk. 

Common from Kuram to Alikhel, and remarkable for its hand- 
some purple dowers, often with a good deal of white, 

480, 260, Ziziphora clinopodioides, L. 

Brom Habibkalla to Alikhel, very common. A very handsome 
plant, and extremely strongly scented with peppermint. 

407. 2. tenuior, L, 

’ A minute abundant annual, very sweetly scented j grows in the 
shade of other bushes ; Hariab district. 
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1201. Nepeta sp. 

Serdfcigali from 10,000 to 11,000 feet ; shrubby ; July. 

715, 768. N. sp. 

Shalizau and Shendtoi, very tall ; July. 

933. N. sp. = no. 514. 

Pewarkotal ; August. 

612. N. sp. —variety of 933. 

Pewarkotal, in woods 5 June. 

44/. N. sp. near N. teucriifolia, Willd. 

Hariab district to Karatigah. A very handsome plant with 
large lavender flowers. Pewarkotal, edge of pine-forests, very 
common ; May. 

634. N. sp. = Gr^^/i, no. 4060, liTeio 
Kaiwas and Shalizan ; July. 

0. N. calaminthioides, Benth, 

A profuse field-weed near Shalizau 5 June. 

0. N. discolor, Royle, 

Sikaram, at 14,000 feet, abundant. 

65, 588. N. raplianorhiza, Benth, 

Amongst bushes in pine-forests, from Badishkh51.to Alikh41, 
very common, and eaten by the natives. The bark of the root has 
the flavour of turnip, but the heart tastes like nice crisp filberts. 

841. N. rugosa,Pe7i^L 
AtDrekalla; July. 

917* N. sp. near N. rotundifolia, Benth. 

Amongst debris from 12,000 to 14,000 feet, Sikaram ; August. 

667, 625. N. sp. 

Shalizan ; June. 

573. Dracocephalum sp. near D. oriyanoides, Steph., and pinnatum, L. 

Biankhel, Sikaram, and Seratigah from 9000 to 12,000 feet ; June 
to August. 

529, 260. Lallemantia Boyleana, Benth. 

Prom Kurain to Alikhel; April to June. 

273. Scutellaria linearis, 

Prom Thai to Kuram and Shalizan ; May and June. 

201. S. sp. 

Prom Habibkalla to Pewarkotal and Alikhel j May. 

637. S. sp. 

Very common at Alikhel in stony exposed soil amongst scrub. 
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617. BrimeUa vulgaris, L. 

Along water-channels and moist localities. Common from 
Kuram to Shalizan. 

346. Marrubium vulgare, X. 

Prom Hazarpirziarat to Alikhel, occasional. 

695. Stachys floccosa, Benth» 

Near Shalizan; June and July, 

275. S. parviflora, 

Excessively common from Thai to Kuram, and characteristic 
of the Kuram plains ; May, 

8 I 7 . S.sp. 

Near Seratigah ; July. 

623. Leonuxus Cardiaca, X. 

Comnaon near Shalizan ; June. 

21 2. Lamium amplexicaule, X. 

Very common inmost places ; Kuram district up to 7000 feet. 
831. J4. Th.omhoidQma, JBenth, 

The foliage of this is very handsome, as are the fine large 
flowers. It grows in stony d4bris from 4 j to 6 inches in height, 
and is remarkable for its velvet-like woolly leaves, varying in 
colour. Altitude fi^om 13,000 to 15,000 feet, Serdtigah and 
Sikaram, 

777* Phlonais bracteosa, EoyZe. 

Shendtoi at 8000 feet, amongst shrubs; the only locality; 
July. 

665. P. cashmeriana, RoyU. 

One of the most common and characteristic plants of the low 
scrub of tbeHariab district, and not uncommon in plains of Kuram 
district ; flowers large, rose-coloured ; June and July. 

7 O 8 , 749, P. spectabilis, Falc, 

On the edge of forest, Pewarkotal, and not uncommon in other 
places in the Kuram district at an altitude of 7000 to 8000 feet ; 
July. 

16. Eremostachys sp.=no. 103 p, J. L. Stewart’s Peshaiir collections. 

A very handsome plant, with large yellow flowers, Alizai ; 
April. 

231. B. sp, May proveto be 5=16. 

Kuram; April. 
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486, 449. EremostachyB speciosa, Rupr, ? 

Haridb district only, in stony conglomerate soil ; May and 
June. The large woolly yellow flowers in most eases grow directly 
from the base of the stock close to the ground, 

616. Teucritim Royleanum, Benth, 

A common weed around Shalizan and towards Sh4ndtoi ; June. 
147, 293. Ajtiga parviflora, Benth, 

Common between Shalizan and Habibkalla ; April and May. 
27. A. bracteosa, Benth, 

Shinnak; April. 

69. PLAOTAGIOT.2B. 

179, 267. Plantago lanceolata, L, 

Kurain district to 7000 feet ; April. 

516, 646. P. major, L, 

Kuram and Hariab districts, common; June. 

MOlSrOCHLAMYDE^. 

60. Ilil/ECEBEACE^. 

686, 842. Hemiaria hirsuta, L, 

Hariab district, common; June and July. 

61. Amaeaotace^. 

669. Amarantus Blitum, L, 

Common on stony ground, Kuram district; June to August. 
969. A. fnimentaceus, Roxh. ? 

On cultivated ground near Biankhel and Habibkalla. I did 
not see it as a cultivated crop. 

62. CHEKOPOIHAOEiB. 

0. Chenopodium album, L, 

Common at Shalizan. 

879.' C. album, L,, vac. candicans, Moq,^Griffiih, no. 1741. 

Biankhel; July. 

891. C. album, Ii., var. 

Biankhel to Pewarkotal ; July, 

760, 899. C. Botrys, L. 

Common, Kuram and Hariab districts ; a field-weed much col- 
lected and eaten as a vegetable, cooked ; July. 
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980. Ohenopodium murale, L. 

Shalizan ; August. 

49L a sp. 

Sikaram, at 10,000 feet. 

577. Blitum virgatum, L, 

Common, Kuram and Haridb districts, but more especially so 
in forests of tbe Hariab district wbere wood bas been burnt ; 
June and July. 


63. POETOONACEiE. 

767. Polygontmi amplexicaule, Don. 

Shendtoi, abundant at 10,000 feet ; July. 

315. P. aviculare, L, 

SbaUzan; May. 

0. P. aviculare, L., var. 

Pewarkotal; August. 

656. P. Bellardi, All., var. /3. patultim, Meissn. 

Shalizan ; June. 

667. P- Convolvulus, L. 

Pields, Shalizdn ; June. 

0. P. dumetorum, L. 

Pields, Shalizan ; June. 

866. P. glabrum, Willd. 

Pields, Shalizan ; July. 

986. P. nepalense, Meissn. 

Shffizan; August. 

215. P. paronychioides, C. A. Mey. 

Everywhere at 5000 to 8000 feet ; May. 

1203. P. perforatum, Jlfeissw, 

Sikaram, at 12,000 feet. 

7^4. P. rumicifolium, Royle, 

Shendtoi, at 10,000 feet, and up to nearly 12,000 feet amongst 
rhododendron and juniper, common. In Kashmir the young 
stems are eaten cooked. 

816. P. (Avicularia) biaristatum, AitcMson et Hemsley,n. sp. Suffru- 
ticosum, prostratum, glabnim, ramis tortuosis, foliis parvis confertis 
suhcoriaceis ellipticis, ochreis amplis bifidis longe biaristatis, floribus 
polygamis asillaiibus solitariis binis sessilibus vel breviter pedieellatis. 
Suffruteso glaber, omnino prostratus, contorte ramosus, ramis sjepe brevi- 
bus. Folia conferta, sessilia vel in petiolum brevissimum attenuata, sub- 
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coriacea, elliptica vel obovatai 2-4 lineas longa, saepe abrupte breviterque 
acuminata ; ochreae amplae, bifidae, longe biaristatae. Flores mbri, poly- 
gami/ axillares, solitarii vel bini, sessiles vel breviter pedicellate 1-2 
lineas diametro ; periantbium 5-partitum ) segmenta similia et subear^ 
nosa vel 2 interiora tenuiora ; stamina 8 ; filamenta basi dilatata j ova- 
rium glabrum ; styli teretes. Ffux triquetra. 

A very distinct species. Seratigah, at 12,000 feet j a dense 
woody miniature shrub. 

655, 632. Polygonum sp. 

SMlizan; June. 

791, 952. Rheum Moorcroftianum, Wall, 

Very common above 10,000 to’ 14,000 feet, from Sbendtoi 
westward to Serafcigab* 

539. R. Ribes, L. 

From 8500 to 11,000 feet on the hills along the Hazardarakhfc 
river. Eaten by the natives, and preferred by them to R. Moor- 
croftianum, although this is also eaten ; they chew the raw stems 
as they travel. 

465, 827, 940. Oxyria reniformis, Booh 

Common on all the hills at 10,000 to 13,000 feet, from Shendtoi 
to Seratigah ; July and August. 

705. Bumex nepalensis, Walk 
Kaiwas ; July. 

1202. B. orientalis, Bernh. 

Fields near Sergal, very common 5 August. 

611. R. sp. 

Pdwarkotal, in woods ; J une, 

.302. R. sp. 

Shalizan ; May. 

64. Thxmelaoejb. 

10. Daphne oleoides, I/. 

From Hazarpirziarat, the Kuram, and Hariab districts up to 
11,000 feet in dry localities. As already stated, this, with SopTiora 
mollis and Cotoneaster nummularimfolia, are to he met everywhere 
forming part of the scrub. Camels will not eat this shrub except 
when very hungry. It is poisonous, producing violent diarrhoea. 
I feel certain that much of the mortality of camels in the Kuram 
division was due to the prevalence of this shrub. It was notice- 
able when camels were grazing that the Daphne was not touched 
until all the other scrub had been eaten. 
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668, Thymelaea arvensis, Lawk. 

Very common near the Shalizan cantonments amongst small 
shingle along watercourses ; June. 

638. Wikstroemia virgata, 

A very common shrub east of Pewarkotal at about 8000 feet, 
near moisture ; June and July. 

619. Diarthron carinatum, Javk. ^ Spach. 

From Shalizan westward along the whole Hariab ; June and 
July. 

65. Emauhaoe^. 

22^ 261, Elseagnus angustifolia,!#. 

From Shinnak to Alikhel. A cultivated tree with a large fruit, 
certainly not wild in Afghanistan. 

288. E. parvifolia, Wall 

In the low-hill scrub near Shalizan up the Darban and Shend- 
toi streams ; quite wild, as in Kashmir, but also cultivated. 

1204. E. angustifoHa, i., var. 

A tall tree cultivated for its long racemes of strongly scented 
flowers, which come out before the leaves. Shalizan ; June. 

624. Hippopliae rhamnoides, L. 

Employed for hedges in the Hariab district near Bidnkhel. I 
have not collected it in a wild state. 

66. LoEAETTHACEiE. 

48, 87. Viscum album, L. 

Commonly on olive at Badishkhel and Darwazaghai pass ; on 
Quercus Uecs at the base of the Pewdrkotal ; not seen on any 
pf the other trees on which it grows in Kashmir. 

607. articulatum, Burm. 

On Quercus Ilex at the base of Pdwarkotal ; June. Also com- 
mon at Murree on the same tree. 

67. SAHTAI/ACEiB. 

339. Thesium divaricatum, Jan. 

Shalizan, common on dry stony hot soil amongst Pegamrn and 
Cleomei May. 

68. Etohoebiaceji, 

71. Euphcaribia Chamaesyce, L. 

Shdlizan; June. 
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553. Euphorbia falcata^ L. 

Abundant in fielda near Alikhel ; June. 

159. E. Gerardlana^ Jacq. ? 

Shdlizan, a field-weed ; April. 

568. E. Szovitzii, Fisch. ^ Mey. 

Abundant in stony places near Alikbel; June. 

380. B. sp.=my Kashmir collection, no. 94. 

On the hills amongst shrubs at the limit of trees, 10,000 to 
12,000 feet ; June to August. Involucre large, very handsome, 
bright yellow. 

520, 605. E. sp. nos. 352 and 415 5 related to E. cornuta^ Pers. 
Very common in dry clay-fields, Alikhel and Biankhel. 

70 , 177 . E. Griffiths Distribution 4898. 

Euram district ; April and May. 

43. E. sp. 

Shinnak ; April. Involucre bright orange. 

250, 274 . Andrachne telephioides, L. 

Shalizan and Eaiw4s, not uncommon in stony ground j April. 

Bicinus communis, L. 

Cultivated in gardens at Shalizan. Near Thai it is quite wild, 
as also in the hills near Attock. 

69. IlETICACBiE. 

677. TJlmus campestris, Sm. var. 

A large tree in the woods at 7000 to 9000 feet; not com- 
mon. Well known to the natives, by whom the wood is much 
used, chiefly in making platters and small bowls. 

403. U sp. 

Probably only a variety of U. but the leaves are 

much smaller ; no flower or fruit seen. It is a more common but 
smaller tree than 677. The wood is used for the same purposes. 

168, 349. Celtis caucasica, Willd, 

Usually a cultivated tree near shrines and graveyards from Thai 
to the base of the Pewarkotal, but also quite wild on the lower 
hills along the Darban and Shendtoi ravines ; not seen in the 
Hariib district. Under cultivation it has occasionally a very large 
trunk. 



94i E. T. AITOHISON OK THE ELOEA OE 

692, Cannabis saliva, L. 

Kuram district and Shalizan, common. Is known by the natives 
to yield an intoxicating drug, though not employed by them. 
June. 

364. Homs alba, L. 

A cultivated tree in and near all gardens <fce. in the Kurain 
district from Thai westward. I do not think I ever saw it in 
the Kuram district indigenous, but I may liave overlooked it. 

345, 13. Ficus caricoides, RosBh,=:virgata, Roxb. 

A small tree, or large shrub from Alizai to the Kuram district 
up to 6000 feet, usually near cultivation ; April. Not seen in 
Hariab. 

305. F. Garica, L, 

Most probably an escape from cultivation. Sides of water- 
courses and fields near the shelter of trees &c. ; May. 

223. XJrtica dioica, L. 

Habibkalla ; J une. 

458. XJ. dioica, L., var. 

Sfaendtoi ; May. 

1204, 1206, 1206, 716. U. dioica, L,, var. 

643. Farietaria debilis, Forst, 

In clefts of rocks at Alikhfl and Hariab district ; not seen in 
Kuram ; June. 

642. P. of&cinalis, L. 

In rocks, common, Kuram and Hariab districts ; June. 


70. Pl/ATAKACEiE. 

50, 259. Platanus orientalis, L, 

Not indigenous, but largely cultivated from Hazarpirziarat 
through the whole Kuram district. Only in one locality near Sha- 
lizan can I say it is naturalized, and, curiously enough, it is work- 
ing up hill, where several trees of various sizes, mostly with very 
short trunks and stunted branches, may be seen. I noticed a 
similar fact in Kashmir on the western aspect of the Takht i Sd- 
liman. In neither instance are there any signs of cultivation or 
of irrigation near where these higher trees are growing, nor could 
there ever have been, on account of the precipitous nature of the 
country. 
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71. JTlGEAEDACEiE. 

378. Juglaiis regia, L, 

A cultivated tree in the Euram district, very occasional at 7200 
feet in the Hariab. It occurs wild in the Sh6ndtoi and Darhan 
ravines from 7000 to 9000 feet, but not in the Hariab district. 
The walnut-groves of Shalizan surpass any thing of the sort I 
ever have seen ; the trees average from 12 feet in circumference, 
and one is 17 feet, with splendid timber. 

72. CgririiiEEEiB. 

719. Betula Bhojpattra, Wall, 

To the east of Sikaram at 11,000 feet, not common. The bark 
is not employed by the Afghans for any purpose, at least in this 
district. 

25, 128, 87, 262. Quercus Bex, L. 

Common everywhere from 6500 to 9000 feet in the Euram and 
Hariab districts. ITsed largely as fodder for cattle, and the 
branches for fences and wattling houses ; as fuel it burns fairly, 
even when green. 

394. Q. semecarpifolia. Wall, 

A large forest tree. I measured one 18 feet in circumference, 
with the trunk 100 feet before it divided. This had been cut 
down by the Afghan army just previous to our occupation of 
the Euram district. Common* from 9000 feet to the limits of 
trees (11,000 feet), in the Hariab as well as Euram district. The 
leaves afford good fodder for goats. 

73. SALICIITEiE. 

49, 64, 366, 39. Salix acmophylla, 

Sadatkalla and Shalizan ; April and May. Badishkhel ; Apxdl. 
A large cultivated tree ; but I found it in localities near Shalizan, 
where I doubted its being in cultivation. 

111. S. angustifolia, Willd, 

Alikhel ; April. A large shrub, quite wild, and also cultivated 
round fields. 

413. S. elegans, Wall, 

A large shrub, just - above the limits of trees, from 11,000 to 
12,000 feet, Shendtoi j J uly. 



96 


SirEa.-MA.J. J. E. T, AITCHISON ON THE ELOBA OE 


389. Salix grisea; WalL=iGriJffithf nos. 1318 and 1319. 

Shendtoi, from 10,000 to 12,000 feet, common. 

1208. S. daphnoides, Vilh 

One specimen collected by Major Collett, Kuram valley (loca- 
lity unknown). 

574. S. pycnostachys, Anders^ 

A cultivated tree near tbe village of Balliit ; no male flowers 
found. 

S. pycnostachys, Anders* 

A 

Male flowers collected in Shendtoi at 11,000 feet ; May. 

1207 . S. Griffith, no. 1316. 

iEeferred to by Brandis (For. Flor. p. 464) as a form between 
Safsaf^ Forsk., and S. acmopTiylla, Boiss. 

99. S. sp. near S. seriocarpa, Anders., and S, hahylonica, L, 

A large cultivated tree, with weeping branches ; tbe young 
branches cut as fodder for cattle. Yery common at Alikhel round 
fields, where it is planted to keep open the irrigation channels. 
246. S. sp. near S* hahylonica, L. 

A large weeping tree cultivated at Kuram ; April. 

110. S. sp. near S. mmmaZis, L. 

A shrub, wild and cultivated round fields for basket-work, and 
known as the “ true willow ” (^‘ Asil-a-walla ”) . 

254. Pop-olus alba, L. 

A cultivated tree near villages, very common in the Kuram 
district ; occasional at Hariab as at Alikhdl. 

350. P. alba, var. denudata. 

A cultivated tree, with the same range as 254. 

161. P. nigra, L., var. afghanica, Aitchison et Hemsley. Bamulis ulti- 
mis gracillimis, foliis parvis membranaceis ovato-rhomboideis basi insig- 
niter cuneatis, amentis femineis laxis gracilibus. 

Arbor 100-pedalis, ramis adscendentibus, ramulis ultimis gracillimis. Folia 
graciliter petiolata, primum puberula, adulta membranacea, ovato- 
rhomboidea, lamina stepissime l-lj-pollicaris, raro IJ-pollicaris, basi 
ssepissime longe cuneata, apice breviter acuminata, margine crenato-den- 
ticulata ; petiolus filiformis, usque ad pollicaris. Amenta feminea bre- 
viter pedunculata, bipollicai’ia, gracilia, laxa ; periantbium cupulatum, 
obsolete lobatum, majusculum ; capsula immatura ovata, pedicello sub- 
sequilonga. 

With all tbe principal characters of P. nigra this has exceed- 
ingly slender branches, small leaves, and slender female catkins. 
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Possibly it may prove a distinct species ; but in tbe absence of 
very complete materials we have not ventured to give it that 
rank. A large tree, fully 100 feet in height and 8 feet in girth ; 
quite wild, also cultivated in the vicinity of Shalizan, but only at 
one shrine. In the Hariab district it is common, cultivated, and 
apparently wild also ; in fruit May. 

74. Gi-lirETAOE^. 

126. Kpliedrasp. 

Alikhel, on rocks ; April. 

1209. E. sp. 

Hear Shalizan ; June. 


75. COHIEER^. 

0. Cupressus sempervirens, L, 

One celebrated tree, cultivated at a shrine near Shdlizan, is 6 
feet in circumference at 4 feet from the ground. Ho other seen 
in the country. 

412. Jtmipenis communis, L. 

On the hills above the limit of trees from 11,000 to 13,000 feet ; 
from the hills behind Shalizan westwards to Seratigah ; May and 
June. 

114. Juniperus excelsa, Wall. 

A very large tree, forming fully half the forests at 9000 feet in 
the Hariab district ; does not extend to the east of the G-andhao 
stream, except one or two cultivated spaces in a garden, or rather 
orchard, near the Shalizan cantonments. The bark exfoliates in 
long fibrous strips, which are collected and employed by the 
natives for making pads for carrying their water-jars on and for 
other similar purposes. 

1210. J. sp. near J, recurva. Ham. 

Sikaram, at 10,000 to 12,000 feet; August. 

59. Taxus baceata; L. 

As far west as the Gandhao stream and no further ; occurs in 
the inner villages at 7500 to 9000 feet, where there is moisture. 

171. Pirnis excelsa, Wall. 

This occurs as a fine tree from 8000 to 11,000 feet, but is met 
with occasionally as low as 7000 feet, and as a bush up to 12,000 
.feet in certain localities ; in the hills of the Huram district west- 
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wards to Seratigali along tlie wiole rango and spurs at the abovo 
altitude. To it is given tbe name ** Nuhktdr,*’ a term applied to 
T^ifbus longifolioi furtber west, of whicb I Have not soon a single 
specimen. Prom Kobat vid Thai to Seratigab. 

113. Pinus Gerardiana, 

A verj handsome tree that does not branch as pines usually do, 
tbe trunk and branches being more like those of a well-formed oak. 
It is easily recognized at a distance by its nearly white ash-grey 
bark, which on close examination is seen not to be of one colour, 
but consists of patches of all tints, from light green to autumnal 
reds and brown ; this is due to the peculiar way the bark exfoliates. 
It occurs from 7000 to 11,000 feet in the Hariab district, but is 
unknown in the Kuram district, or as far north as the Pewarkotal, 
or its union with the base of Sikaram. It is a common pine in 
Kost. The nuts are a large article of diet amongst the villagers 
of the district in which the pine grows, and a luxury in N.W. 
India. The Euram valley heretofore has not exported the nuts j 
those that reached Kohat were chiefly from the Kost country. 

127. Cedrus Deodaxa, Eoaib, 

A superb forest-tree from 7500 to 10,000 feet. Commences at 
the Spinghao stream and covers the hills to the west of this, none, 
as far as I have seen, to the east, except an occasional tree in 
the G-andhao stream. I measured a tree 22 feet in circumfer- 
ence that must have been fully 160 feet high. It is curious to 
note that trees here all more or less run to trunk 5 the branches 
scarcely afPbrd limber at aE ; and this is specially remarkable in 
the Hazardarakht river, where the branches are extremely short 
and very smaE in caHhre. 

170, 785. Abies Smithiana, Wall. 

A large tree, from 8000 to 10,000 feet, sometimes up to nearly 
12,000 feet, struggliug with Finus essceha for existence. Through- 
out the whole of the forests from the Kuram district to Seratigab ; 
but in the Hariab district, where it is extremely dry, it occurs 
rather more commonly at 9000 to 11,000 feet. 

172. A, Webbiana, Wall. 

A fine tree, at 8000 to 11,000 feet, in the forests of the Kuram 
and Hariab districts ; usually restricted to the ridges of the hills, 
always so in the Hariab district. 
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MONOCOTTLEDOl^ES, 

76. Palmaoejs. 

0. ChamsBrops E.itcliieana, Griff, 

This occurs as a very stunted shrub in the conglomerate stony 
country to the north of the Kuram river, near Badishkhel. To 
the south of the river, from the DarTvazaghai Pass to Hazarpir- 
ziarat, it grows in great luxuriance, and covers miles of the allu- 
vial plains with a dense thicket. The fibre obtained by merely 
breaking the leaf is the usual material for rope in the Kuram 
and Hariab districts. The leaves are made into baskets and mats. 

77. Aboideab. 

776. Arisaema abbreviatum, Schott, 

Common in hot exposed localities amongst stones at the very 
exit of the Shendtoi river from the hills opposite Katskalle, as- 
cending to 7000 feet. 

125. Arum Griffithii, Schott 

Common under shrubs with Anemone from Kuram to 

Alikh^l ; April and May. 

78. JuBGAanTACEiE. 

867. Potamogeton oblongus, Viv, 

In rice-fields from Kuram to Alikhel ; July. 

79. ALISMACEiE, 

882, Triglochin palustre, L, 

In moist meadows near Biankhel ; July. 

652, 619. Alisma Plantago, L, 

Eice-fields, Shalizan, very common ; July. 

869. Sagittaria sagittifolia, I/. 

Bice-fields, common, Sh^izan ; July. 

80. Obchilace^. 

570. Orchis latifolia, L, 

In meadow-land from 7000 to 9500 feet, at heads of springs ; 
common from the Shendtoi to Sikaram and Alikhel; June to 
August, 

b:2 
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780. Goodyera repens, R, Br, 

Shendfcoi, from 9000 to 10,000 feet, in pine-forest; July, A 
common Gulmerg (Kaslimir) species. 

1238. Liparis sp. 

SKendtoi, in damp grassy spots from 9000 to 10,000 feet. In 
fruit only. 

322. Peristylus sp. 

Shalizan, on tlie sides of irrigation-cliannels amongst grass and 
ferns under shade of rocks ; altitude 7000 feet ; May. Plowers 
green. 

253, Epipactis veratrifolia, Boiss, 

Between Shalizan and Habibkalla, along the low hills near 
springs ; May and June. Blowers very handsome, orange, with 
green-yellow spots. 

442. Cephalanthera ensifolia, Rich, 

Brom 8000 to 9500 feet, at Pewarkotal and on hills along 
Shendtoi ; under trees, common ; May. 

439. O. sp. 

Abundant under oak trees (Que7*cus Bex) along the base of the 
Pewdrkotal, at 6000 to 6500 feet ; in fruit only; May. 

81. lEIDACEiB. 

106. Ixiolirion montanum, Herbert, 

Erom near Kuram to Habibkalla, very common in some fields, 
but not general ; April. 

71. Xipliion Stocksii, Baker, 

Very common in conglomerate soil from Badishkhel to Kuram, 
thence less so, and again very common in similar soil in the Hariab 
district up to nearly 9000 feet. 

227. Iris ensata, Tliunh, 

At Kuram near the river, common ; April. 

423. I. Giildenstaedtiana, Lepech. 

In quantity on the hills above Shalizan at 7000 feet, amongst 
grass near water-channels. Blowers nearly white, with a slightly 
primrose-yellow tinge. 

1239. 1. paHida, Lamk, 

Cultivated in gardens, Shalizan ; May. 

46. Moraea Sisyrinchium, Ker, 

Tery profuse in clay-fields near Badishkhel, and is, I think, 
the same plant of which I sent large quantities of bulbs from 
Kohat to Sahm’anpore. 
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82. DlOSCOEEAOEiB. 

332. Dioscorea deltoides, Wall. 

In the low-hill scrub from 7000 to 8000 feet, near Shalizan ; 
not found in Hariab. 

83. SMTLA.OEAa. 

701. Smilax vaginalis, Dcwe. 

In the low scrub in the interior of the hills near Shalizan, from 
7000 to 8000 feet, very common. 

84. LiLIACEiE. 

228. Allium capitellatum, Boiss.^ 

A very small-fiowered species at Kuram ; April. 

191. A. Grif&tliianum, Boiss. 

!From Kuram to Habibkalla ; April. 

845. A. neapolitanum, Cyr. ? 

Only two large white, very handsome heads, collected near 
Drekalla; July. 

603. A. robustum, Kar. ^ Mr. 

"West base of Sikaram at 9000 feet, Sergal river; June. 

734. A. sp. near A. senescens, L. 

It differs from the latter, a well-known Siberian species, by its 
more exserted stamens. 

623. A. umbilicatum, Boiss. 

Abundant in fields at Biankhel; June. 

115 (ex parte). Gagea liliformis, Ker? 

Alikhel; April. 

115 (ex parte). G. lutea, Ker. 

In the Pewdr woods and meadows ; April and May. 

190, 255. G. reticulata, Rcem. Schul. 

Krom Kuram to Habibkalla ; April and May. 

104. G. setifolia, BaJcer, n. sp. Bulhus parvus, globosus, tunicis multis 
siccis vesfcitus, fibris radicalibus multis fiexuosis. Folium proprium ra- 
dicale, semper solitarium, subulatum, glabrum, 3-6-pollicare, Scapus 
glaber, J-3 poll. Flores 2-4, umbellati, bracteis 3 coarctatis, centrali 
1-1 i lin.lata, reliquis anguste linearibus, pedicellis brevibus vel elongatis 
glabris vel leviter albo-puberulis. Ferianthium 4 lin. longum, segmentis 
lanceolatis acutis facie luteis dorso Isete viridibus. Stamina periantbio 
paulo breviora, antheris lineari-obiongis 1-1 J lin. longis. 

A small species, marked in the monophyllous group by its subu- 
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late leaves. No. 103 maj be a depauperated form of tbe same 
plant 5 it has smaller flowers, narrower leaves and bracts, the pri- 
mary bract placed often some distance on tbe peduncle below tbe 
inflorescence. At Alikbel ; April. 

103. Gragea setifolia, J3al^er^ var. 

Alikbel; April. 

1241. G. thesioides, Fzsch. Tbe type and a bulbiferous variety. 
Common at Alikbel and Pewarkotal. 

596. Ereimirus (Heimingia) Aitcliisoni, Baker, n. sp. Fzbns radi- 
cales cylindricie, interdiim semipedales, 4-5 lin. diam. Folia exteriora 
squamseformia, membranaceaj deltoidea, alba, lineis brunneis pluribus 
distinctis longitudinalibus percursa; interipra propria 6-12, linearia vel 
lanceolata, sesquipedaba, 6-21 lin. lata, glabra, deorsum medio fistulosa. 
Scapus teres, strictus, glaber, 3-4-pedalis. Racemus densus, floriferus 
subpedalis, expansus 2 poll, diam., fructiferus sesquipedalis et ultra, pe- 
dicellis strictis erecto-patentibus 9-15 lin. longis, bracteis magnis lineari- 
subulatis complicatis albis brunneo vittatis ciliatis. PeriantUum infun - 
dibulare, pallide rubellum, segmentis oblanceolatis obtusis brunneo vit- 
tatis 1-1| bn. latis. Stamina decbnata, periantbio paulo breviora, 
antheris luteis subglobosis. Stylus filiformis, falcatus, longe exsertus, 
8-9 bn. longis. Capsula globoso-trigona, 5-6 lin. diam., seminibus in 
loculo eirciter 3 triquetris angulis angustissime alatis. 

A very fine plant, of which tbe nearest ally is B. rohastm, Eegel, 
of 'Turkestan, which has lately been introduced into cultivation. 
Earcbatal and at Drekalla, on ridges of the bills from 11,000 to 
12;000 feet, common ; June. 

100, 644. E. anrantiacus, Baker, 

This was described from a single indifferent specimen gathered 
by Griffith. Dr. Aitcbison has got a fine suite of specimens, 
showing both flower and seed. It does not belong to the section 
JEenningia, m was supposed, tbe fully-developed stamens being 
twice as long as tbe reflexing segments of tbe perianth. Tbe capsule 
is globose-trigonous, about 1 inch in diameter, with 2-3 narrowly 
winged dull-brown triquetrous seeds in each cell. In tbe Hariab 
district from 7000 to 9000 feet; one of tbe most common plants 
on rough stony ground. Alikbel; April ; not seen in the Kuram 
district. The leaves largely used as a vegetable cooked. Flowers 
golden yellow. 

96. Fritillaria imperialis, L, 

Amongst rocks and stones in tbe Haridb district, common from 
7000 to 9000 feet. Flowers a deep brick-red. 
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1240, TuHpa chrysantha, JBoi55. 

I doubt this being distinct from T. stellata, Hooker ; there are 
intermediate forms. Tins is a high-altitade form ; the higher the 
plant goes, the more yellow and dwarf it becomes. I have seen the 
bulbs as woolly in the plains of the Punjab as any of these at 9000 
feet, where the species is common. 

40. T. steXlata, Hook. Typical form. . 

Common from Badishkhel to Kuram ; April. 

62, 63. T. stellata, Hook., var. 

Sadatkalla ; April. Plowers bright yellow, outer segments more 
or less flushed with dark red on the back. 

736, 918; 799. liilium pol37pliylluin, Don, var. 

Occasional on the hiUs from 11,000 to 12,000 feet, growing 
through the midst of juniper bushes, &c. ; only one or two spe- 
cimens found in each locality ; Shendfcoi, Haiwas, and Sikaram ; 
July and August. Plowers not more than half as long as in 
the form figured by Elwes, much more tinted with claret-purple, 
the segments reflexing from halfway down, the bulb shorter with 
more numerous scales, and the capsule not more than half as 
long. 

636. Asparagus brachyphyUus, Twrci!. 

At Alikhel and Shalizan; June. 

14. A. capitatus, Baker, var. 

Alizai. The young shoots are eaten. 

327. A. trichoplxyllus, Bunge. 

Pound Shalizan, very common ; May. 

809. Polygonattiin multiilorum, All 
Shendtoi; July. 

741. F. verticiUatum, .4ZZ. 

The Darban and Shendtoi ravines, altitude 8000 feet. The 
large roots are much sought after and eaten. 

730, 737 . verticillatum, All., var. gracile, Baker. 

“ Small slender form ; leaves below the summit of the stem not 
more than two or three to a whorl.*’ Under high rocks and, if 
any thing, of a higher altitude than 741 (to 11,000 feet). The 
roots are also very different 

26. Merenderapersica, ^0255. 

Prom Kuram to Pewarkotal and meadows on the Spmghao ; 
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common at Hariab. Plowers as the snow melts. Most of the 
flower-buds have on their external surface a slight purplish tinge, 
which is quite lost on the expansion of the flower. This plant 
extends to the Salt range, and as far south as Eawul Pindee and 
Thelum. 

85 . JXJHOACEiE. 

603. JuncTis compressus, I/. 

Moist meadow-land near Biankh^l ; June. 

370 , 678. J. glaucTis, Ehrh. 

Eluram and Hariab districts, from 6000 feet, common ; July and 
August. 

578. J. glaucus, Ehrh var. ? 

Hiankhel^ June. 


86. Cypeeaoe^. 

(Named by Dr. 0. Boeckeler.) 

684. C37perus longtis, JL. 

Common in rice-fields, Shdlizdn ; June. 

964. C. flavescens, L, 

In glades near springs of water near Pewarkotal ; August. 

868. Scirpus maritimus, L., var. 

In rice-fields round Shalizan, in profusion ; July. 

965. S, setaceus, L. 

In the same localities as 964, in glades at Pewarkotal. 

34, 601, 235. Heleocharis palustris, JR, Br., var. * 

Shinnak, Kuram, and Biankhel ; April to June. 

746,410. Kobresia scirpina, Willd, 

Kaiwas and Shendtoi, from 11,000 to 12,000 feet ; May to July. 

358. Schceniis nigricans, L* 

Common near springs in loamy soil. 

671. Carexsp. 

Meadow-land near Biankhel ; June. 

1242. C. Oiiveri, Boech MSS, 

Biankhel, 

1243. C. alpina,&. 

Shendtoi, at 11,000 feet; August. 
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418. Carex cardiolepis, Nees, 

Shalizan, sides of fields, profuse ; May. 

1244. C. cardiolepis, Nees^ var. 

Katskalle, iu dry localities, very common ; May. 

1007. O. hirteUa, Brej, 

Shendtoi, common at 11,000 feet ; August. 

602. C. nutans, Hochst, 

Biankhel, common; June. 

724. C. sempervirens, ViU., var. 

Common on lulls nortk of Kaiwds ; July. 

33. C. h.irta, L., var. 

Shinnak; April. 

501. C. vulgaris, L. 

At the west base of Sikaram in moist grassy mould at 10,000 
feet. 

818. O. divisa, X/. 

Seratigah, at 10,000 feet, not common ; July. 

313, 508. O. Aitchisoni, BoecJc. MSS. 

Shalizan, Sergal, Biankhel, common from 6000 to 8000 feet ; 
May and June. 

92, 194, 493. C. stenophylla, Wahlenh, 

West base of Sikaram, Alikbel, and Tdrai, from 7000 to 10,000 
feet, common; April to June. 

870. O. sp. 

Shalizan; June, 

87. G-eamihe^. 

(Named for me by the late General Munro.) 

0. Oryza sativa, L. 

Kuram and Hariab districts, very largely cultivated up to 7500 
feet. 

1245. Zea Mays, L. 

Cultivated up to 9000 feet, or nearly so, all through the 
country. The specimens in my herbarium were from Sergal, alti- 
tude 8750 feet, where no irrigation could be used and the fields 
were dependent upon rain ; August.^ 

66. Alopecurus agrestis, L. 

A common weed in old rice-fields, Kuram ; April. 
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627, 196. Piptatliertim angustifolium, Mmroy MSS, 

Common in pine-woods, Biankhel, Alikhel ; May. 

430. P. caerulescens, Tal, de Beam. 

Shalizan, in fields, common ; May* 

328. P. sp. 

Shalizan, in moist soil ; May. 

723. P. sp., probably a state of No. 328. 

Hills north of Kaiwas ; July. 

444. P. sp. near 328 and 723. 

Common under trees, Pewarkotal. 

891. P. sp. near P. holciforme and P. moUnioides, 

Pewarkotal ; July. 

947 . P. laterale, Munro in Herb, Griff. ? 

On dry localities, Sikaram, at 12,000 feet. 

896. P. sp. 

Common at Pewarkotal. 

1260. Panicum miliaceuin, L, 

Cultivated largely in the Haridb district, and also in the 
higher fields of the Kuram district up to nearly 9000 feet. 

843. P. (EcMnochloa) Crus-galli, L, 

Very common in rice-fields and damp clay soil, Hariab district; 
July and August. 

1247 . P. (Echinochloa) Crixs-gaUi, JD.,var. 

A very luxuriant grass in rice-fields, overtopping the rice ; from 
Euram to Hariab district, common ; August. 

985. Digitaria sanguinalis, Scop. 

Shalizan, common in sides of fields ; August. 

1248. Setaria viridis. Pal de Beam, 

Shalizan, common on hot stony soil; June. 

870. S, glauca, Pal de Beam, 

Shalizan, in fields, common ; July. 

1249. 680. S. italica, Kunth, 

Cultivated very extensively in the Hariab district, in one or two 
localities almost to 9500 feet ; also in the Euram district chiefly at 
the higher localities. 

892. S. italica, Kunth, var. 

Cultivated fields. 

904. Gymnothrix flaccida, Munro, var. 

Pields round Shalizan and road-sides, common ; July. 
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1246. Pennisetum orientale, Pers. 

SMlizdn ; June. 

890. Lasiagrostis sp. near L, splendens^ Kunth. 

!From Kaiwas to Pewarkotal ; July. 

775. Ii. Jacquemontii, Munro{Stijpa Jacquemontii^ Jaub.). 

Sbendtoi at 8000 feet ; July. 

445. Stipa peimata, L. 

On exposed limestone rocks, Pewarkotal, common at 8500 feet ; 
Biankhel, Alikhel, common in dry pine-forests. 

753, 897- S. sibirica, L. 

Everywhere from 7000 fco 9000 feet, chiefly under the shade ot 
trees, in small tussocks. This grass is well known to be poisonous 
to animals here, as in Kashmir. Scarcely present in the Hariab 
district, but extends to Pewarkotal and its vicinity. 

1252. Agrostis sp. near A. ciliata. “ I believe an undescribed species, 
awned.” — Munro. 

Sh6ndtoi, 11,000 feet ; August. 

1253. A. sp. near A, verticillata, Vill. common Afghan plant/’ 
Munro. 

Sh4ndtoi, profuse in fields ; August. 

885. A. alba, !/. 

Fields at Biankhel, common. 

889. Pol 3 rpogon littoralis, Sm. 

On road-sides, common in the Hariab district ; July. 

648. P. sp. near P, littoralis, Sm. 

Shalizan; June, 

832. P. monspeliensis, Desf, 

Along streams from Drekalla to Karatigah, at 9000 feet; 
July. 

689, 758. Calamagrostis sp. “I cannot distinguish it from C. lanceo^ 
lata^ Griffith's Journal, no. 443.” — Munro. 

Shalizan to Katskalle, on sides of fields ; July. 

887. CJ. lanceolata, Roth. 

From Pewarkotal to Biankhel, common in wet places; July. 

1251. Deyeuxia sp. near D. mria, Kunth. I have never seen any spe- 
cimens previously from India ; perhaps a new species.” — Munro. 

From 9000 to 11,000 feet, Shendtoi and Sikaram ; August. 
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347 . Axiindo Donax, L. 

In the vicinity of Kuram, common round fields and at the river. 
Prequently cultivated on graves and at holy shrines. 

757 . Cynodon Dactylon, Pers, 

Kuram district, common; July. 

277 . Chloris villosa, Pers. 

Common between Kuram and Shalizdn, on shingle ; May. 

367. Avena oligostachya, Munro, MSS. Certainly a good new spe- 
cies.” . 

A curious grass, hanging in tufts from the clefts of the lime- 
stone and slate rocks of the Shendtoi gorge, at from 7000 to 8000 
feet. 

24, 175. A. fatua, L. 

Common throughout the fields from Shinnak to Ilahibkalla. 
Weeded out from the corn and given as fodder to cattle before it 
is ripe. When ripe, its hairy seed is said to be hurtful to animals. 
405, 497 . Poa sp. near P. lavis^ R. Br. 

West base of Sikaram from 9000 to 10,000 feet, in pine-forests, 
also Shendtoi; May. 

647. P. trivialis, L. 

Shalizan, common ; June. 

308. P. sp. near P. trivialisj L. 

Shalizan; May. 

295. P. sp. near P. trivialis, L. 

Shalizan; May, 

927 . P. bulbosa, L.1 
Shalizdn, at 10,000 feet ; August. 

161. P. bulbosa, I/. ?, var. vivipara. 

HabibkaHa and Shalizan, common 5 April* 

931. P. laxa, HaeA? 

Sikaram, from 11,000 to 13,000 feet; August. 

946. P. flexuosa? 

At Sikaram, 12,000 feet ; August. 

905. Eragrostis pogeoides, Pal de Beam., var. ? 

Sh^izan, common in cultivated fields; July. 

1257 . Melica sp. unknown to me,” Munro, 

Shendtoi, above 9000 feet, common ; August. 

321. M. Jacqueznontii, Dene., var. albeus. 

At the roots of bushes near Shalizan ; May. 
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1258. MelicaJacquemontii, Dc»e.,var. purptirea, 

Pewarkotal ; August. 

590, 958. Koeleria cristata, Pers.j var. glaberrima. 

Common in fields at Karchatal, altitude 13,000 feet, in June, 
and at Sikaram in August. 

1258. K. phleoides, Pers, 

Kuram to Shalizan ; May. 

1256. Pestuca duriuscula, L., var. violacea, Collected by Griffith, 
summit of Kohbaba, 14,500 feet.^' 

Sikaram, 13,000 feet ; August. 

949. F. ovina, L. 

Sikaram, common at 12,000 feet. 

429. P. elatior, L. 

Shalizan, common in fields ; May. 

424. F. elatior, L., var. minor. 

Fields, Shalizan, common ; May. 

962. Bracli 3 rpoditim tataricum, Munro. 

Sergal and Sikaram, amongst rocks and large stones, from 10,000 
to 14,000 feet ; August. 

568. Bromus Danthonise, Trin* 

Profuse at Alikh41 ; June. 

1006. B. sp. near B. asper, L. 

Shendtoi, profuse from 11,000 to 12,000 feet ; August. 

755, B, sp. near B. asper , L. 

In large tussocks, Shalizan and Kaiwas ; J uly. 

1254. B. sp. near B. erectus, Huds. 

Sikaram, from 10,000 to 12,000 feet, common ; August. 

928. B, sp. near B. erectus, Huds. 

Sikaram, at 12,000 feet, amongst stones. 

814. B. sp. near B. erectus, Huds. 

“ Flowers few, spicules glabrous.” Seratigah,at 9000 feet; July. 

1255. B. sp. 

Sikaram, from 11,000 to 13,000 feet ; August. 

270 , 187. B. sp. neB.v B.sqmrrosus, L. 

Common amongst stones, Kuram, Shalizan, and Habibkalla ; 
May. 

837. Lolinm perenne, L. 

Fields, Karatigah ; July. 
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1261. Lolium perexme, X., var. aristata. 

^Fields, Karchatal ; June. 

426. L. temtilentum, L. 

Verj common in fields amongst tfie corn, in Hariab and Kuram 
districts ; May. It is considered poisonous, producing narcotic 
symptoms. Called “ Masbta.” 

705 . Agropyrum sp. near A, semicostatumj Nees. 

Fields near Kaiwas ; July. 

803, 903. A. semicostatum, Nees, 

Near Sbalizan, Sliendtoi, and Sikaram, from 11,000 to 12,000 
feet ; July and August. 

1269. A. repens, JRoem. ^ Schul, 

Zabardastkalla ; July. 

886. A. repens, Uoem. Sf Sckut, var, minor. 

Common in fields, Biankh41 ; J uly. 

561. A. orientale, Rmm, <§■ Schnl.^ Griffith, no. 413. 

At Alikbel, amongst stones, very profuse ; June. 

310. Secale cereale, X. 

Occurs nearly solely in wbeat-fields, and is considered a weed, 
not being purposely sown along with the wheat. In some fields 
it almost eradicates the wheat-crop. It is considered to have in- 
jurious properties when eaten as food. Shalizan, common weed 
in the Kuram and Hariah districts ; May. 

754 . Elymus excelsus, Turcz, 

On damp embankments at 7500 feet, Shalizan and Kaiwas; 
July. 

438. Hordeum vulgare, X., var. 

An escape, having been carried by birds or rats to the localities 
where it was found. Largely cultivated in the Kuram district, less 
so in the Hariab district. 

815. H- caducum, Munro, 

Karatigah and Seratigah, from 9000 to 11,000 feet. 

285, 316, 265. H. murinum, X. 

On stony ground, from Kuram to Shalizan; April, May, and 
June. 

1260. H. hexastichum, X. ' 

Extensively cultivated, Kuram district; June. 

560. iEgilops caudata, X. 

Alikhel, amongst stones, very common ; June. 
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981. Saccharum spontaiieuxn, X.? 

Shalizan, waste ground near fields ; August. 

71* S, sp. near S. Griffithii, Munro, MSS. 

Kuram and Shalizan in dry waste courses ; a large coarse grass ; 
May. 

1262. Anthistiria anathera, 27ees, 

Shalizan, fields, common ; August. 

336. Imperata cylindracea, Cyr, 

Shalizan, in moist ground bordering fields, very common ; J une. 
1, 432. Andropogon sp. 

Mandfiri, Shalizan, and BLabibkalla, common on dry stony soil ; 
April. Lemon-scented. 

756. A, punctatus, Rossb. 

Sides of fields near Shalizan ; July. 

849. Ischaemtun hirtinodes, Munro, MSS, 

Lrekalla, common at 9000 feet j July. 

ACOTYLEDONES. 

88. Eilices. 

783. Woodsia hyperborea, R, Br. 

Shendtoi, amongst rocks at 10,500 feet ; July. 

408, 771, 609, 823. Cystopteris fragilis, Bernh. 

The common fern in the lateral valleys of Kuram district, alti- 
tude 9000 feet ; not in the Hariab district except at an elevation 
of 11,000 feet ; Sikaram, common altitude 11,000 to 13,000 feet. 

1263. C. fragilis, Bernh,, var. dentata, Hook, 

Shendtoi j May, 

74. Adiantum Capilliis-Veneris, Z- 
Common near Kuram ; April. 

1264. A. vemistum, Bon, 

Common in woods at 7000 feet from Shalizan to Kaiwas. 

1265. A. aethiopicmn, Z. 

Common on damp rocks and water-channels near Shalizan. 
This is new to the Himalayan region ; it is found in the Heil- 
gherries. 

787. Cr57ptograinina crispa, R, Br, 

Shendtoi, on rocks from 9000 to 11,000 feet, common j July. 



112 SUEGI-.-MAJ. J. E. T. AITCHISON ON THE PJDOEA. OE 


391. Asplenium septentrionale, Boffm, 

Shendtoi, from 7000 to 11,000 feet, 

374. A.Ruta-muraria, L. 

Prom Shdiidtoi westward, on tlie rocks of the Hariab district. 
407. A. viride, Huds, 

Shendtoi, 9000 to 11,000 feet, very common. 

411. A. Xrichomanes, L. 

Shdndtoi, altitude 7000 to 9000 feet. 

409. A. varians, Hook. §• Grev. 

Shendtoi. 

1266, 371. A. fontanum, Bernh. 

Shendtoi and Sikaram, at 11,000 feet ; August. 

122. A. Ceterach, L. 

Hariab, only one locality, on rocks near Alikhel. 

1010. Aspidinm Prescottianiim, Hooh. 

Shendtoi, altitude 9000 to 10,000 feet, amongst stones, not 
common. 

1009. Nephxodium barbigemm, Hooh., var. 

This is a form between larligerum and Bmmnianum ; they 
should doubtless be regarded as one species.” — Baker, Shend- 
toi, 9500 to 10,000 feet altitude. 

790. N, rigidnm, 

This establishes beyond question rigidum^%m Afghan species, 
A doubtful plant was gathered by Q-rif&th. 

788, 764. N. rigidum, Besv,^ var. 

A very large, compound, broad-fronded form. 

455, 384. N. rigidum, var. = Griffith's plant. 

Houbtful between and A7. 

All the above J^ephrodia collected in the Shendtoi ravine from 
9000 to 11,000 feet in July and August. 

382. Pol37podiTim Dryopteris, L. 

Shendtoi, profuse under rocks, May. 

798. P. clatlir atum, C. B. Clarke. 

Shendtoi and Kaiwas at 11,000 feet, very common ; July and 
August. 

1002. Botrycbium Lunaria, Sw. 

Shendtoi, from 9000 to 10,000 feet, amongst grass, profuse. 
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89. Ltoopodiaoejb, 

369. Selaginella sanguinolenta, Spreng. 

Shendtoi range, from 7000 to 9000 feet, on rocks in great luxu- 
riance. This is new to the Himalaya, being known before from 
Siberia and Kamschatka. 

90. Eqtjisetace^. 

30, 320, Equisetum elongatum, Willd. 

Shinnak and Shalizan, at 4000 to 7000 feet ; April and May. 

91. Mhsci. 

950. Bartramia fontana, Z, 

"W est base of Sikaram near spring of water, at 11,000 feet, 
along with Orchis, Godonopsis, Ophelia, &c. 

368. Hypnum sp. near H. cupressiforme, 

Shendtoi; May. 

92. Fotoi. 

1267. Morchella conica, F&rs, 

Appearing as the snow melts in the Shendtoi gorge, 7000 feet; 
common under bushes. 

Agaricus campestris, I#. 

Kuram district, common at 6000 feet. 

HelveUa crispa, Fr. 

Common in the Shendtoi ravine, from 7000 to 9000 feet ; end 
of July. Eaten by the natives. 

Hydnum coralloides. Scop, 

Shendtoi, at the limit of trees (11,000 feet) on rotten wood, 
growing from its surface like large masses of sponge, and not, as 
commonly in Kashmir, suspended from the upper part of the 
hollows of trees. Eaten by the natives. Collected end of August. 
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On Indian Begonias. By 0. B. Obaekb, M*A., P.L.S. 

[Bead December 4, 1879.] 

(Plates 1.-111.) 

The present paper is supplementary to the account of the Indian 
Begonias in Sir J. D. Hooker’s ‘Flora of British India,’ ii. 635- 
656 ; hut although principally confined to Indian species, I have 
also looked over all the species of the Order in the Kew Herba- 
rium. The Order comprises two genera of one species each, viz. 
'Killebmndia and Begoniella ; and about 350 other species are re- 
ferred to the genus Begonia in Bth. <& Hook. Oen. PI. i. 841. It 
is with the general principles on which these species are to be 
arranged that the present paper deals. 

Alph. DeCandolle, Prodr. xv. pt. L 267-408, divides them into 
3 genera, viz. Mesierea, Casparga^ and Begonia. Mesierea (3 
species) is separated only by the ovary being “ before flowering 
unilocular;’’ butHk. f. remarks that, in the two Indian species, the 
placentation nowise differs from that of Begonia, I have found (in 
numerous examinations of fresh specimens) that the placentae do 
not quite meet in the young ovary, but the fruit is completely 
2-celled (PL III. figs. 33, 34) ; these two Indian Meziereae are 
therefore Begonias of the section Blatgcentrim or very near 
thereto. It is clear that A. DC. possessed insufficient material 
of these species for he discarded Wallich’s original specific name 
of gigantea as absurd (“ nam inter Begoniaceas minime gigantea ”); 
it really is the largest among the 64 Indian species. 

A. DC.’s other genus Casparga comprised 14 Soutb-American 
and 4 Javan species; it was separated from Begonia by the cha- 
racter that the capsule dehisces dorsally, exactly up the angles or 
vdngs, and not, as often as in Begonia, by elliptic lines on the 
faces. To this genus A. DO. doubtfully appended 3 (of which 2 
were one) Indian species, remarking that their place was doubt- 
ful because the dehiscence of their capsule was unknown. Their 
fruit is now found to be baccate indehiscent, as stated by Hk. f. 
as one of the reasons why he abandons both the genus Casparga 
and the dehiscence of the fruit as a primary character in dividing 
Begonia, Hk. f. also states that he has found in one species the 
capsule dehiscing sometimes along the angles, sometimes along its 
faces; this I have never been able to see. In Bth. and Hk. f. 
G-en. PL, therefore, Klotsch’s plan is followed in the main; the 
styles with the complication of their stigmas and the stamens 
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are employed as characters of primary value, while the dehisceuce 
of the capsule is altogether passed by. I have been unable to 
attach high importance to the characters of the styles and stamens ; 
while, by paying attention to the dehiscence of the capsule, I have 
thrown the whole mass of Begonia into six subgenera which appear 
to me eminently natural. 

The following tables represent the arrangement of the Indian 
species, the essential sectional characters being more especially 
referred to. 

Subgenus I. Oaspaeta. Fruit 4- (3-)eelled, indehiscent, or in 
BocoburgMi irregularly subdehiscent at the angles. Stout 
plants with stout fruits. Placentae bifid. Fruits round, or an- 
gular, or horned, but not with any thin papery wing. 

1. B. Eoxbueghii, a, bo. Fruit 4-celled, 4-angled, with very 
thick walls, succulent, ultimately deliquescent. — Fig. 1. 

2. B. TESSEEiOAEPA, (7. B, Clarice, Only known from Griffith's 
ISTo. 2586 ; difiers from^. Booohmgliii by the less succulent, more 
leathery fruit. — Fig. 2. 

3. B. siLHETENSis, 0, B, Clarice, Fruit 4-celled, ellipsoid, with 
very thick walls, almost woody. Fruit figured from Griffith Ho. 
2569. — Fig. 3. The placentae are not known, and this species is 
perhaps altogether remote from Caspa/rya, 

4. B. iNPiiATA, 0, B. Clarice. Fruit 3-celled, with a slender 
rib down the back of each cell, leathery. Fruit figured from 
Griffith No. 2587.— Fig. 4. 

5. B. Dux, 0, B, Clarice, Fruit unknown (arranged here by 
the habit only). 

Subgenus II. PAEViBEOOisriA (character widened). Capsule 
2- (3-)celled, indehiscent. Slender herbs with slender capsules, 
the walls whereof are papery, breaking up irregularly. Placentae 
bifid, and sometimes simple. ' 

Section A. Ovary and capsule 2-ceIled. Capsule with three 
wings, whereof one is often larger than the others. The two faces 
adjacent to the broader wing have no mesial line, e, they have no 
septum attached to their middle within. 

6. B. TEBTiciLUATA, Hook.f, — Fig. 5. 

7. B, PEOiiirEBA, A, BO, — ^Fig, 6. 
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8. B. PAiiEAOEA, Kw», Capsule not seen bj me j perhaps not 
of this place. 

9. B. siOTATA., WaU.’—'Eig.7. 

10. B. AKDAMEKSis, Farish — 'Mg. 8. 

11. B. MABTABAKioA, A, DO. Capsule nearly as in that of 
D. andamensis, 

12. B. Paeishii, C. B. Capsule not seen by me; perhaps 

not of this place. 

18. B. piiACOiDissiMAj-SzOT. Capsule not seen by me; perhaps 
not of this place. 

14. B. OEENATA, Dryander. This is placed by A. DO. in a sepa- 
rate section, Dymorjphia, characterized by the wings being more 
irregular and much produced below the cells of the fruit; but I 
can find no real difference in this respect between Dymorjpliia 
and several species placed by A. DC. in Farvihegonia and Mono-- 
jghyllon, — Fig. 9. 

15. B. CAKABAKA, Miq. Capsule nearly as in B. cremta. 

Sect. B. Ovary and capsule 3 -celled. Capsule wingless, with a 
slender rib down the centre of each face corresponding to the 
septum there attached within. 

16. B. DELICATTOA, FaHsK — ^Fig. 10. 

Subgenus III. Amcida. Capsule 3-celled, with produced 
herbaceous (not papery) angles, dehiscing exactly down the centre 
of the back of each cell by a single line, Small plants, with small 
flowers and capsules. Capsules, . when looked down upon from 
above, appearing stellately 3-rayed with six stellate ribs. These 
species alone, of the Indian Begonia, have the character A. DC. 
gives Casparya ; but they widely differ, according to nature, from 
the species arranged in Oas^arya by A. DC.; and I therefore 
thought it better to leave the name Oasj^arya where it was than 
to apply it to these minute species. — The whole of the material for 
this section was supplied from Burma by Mr. Parish, who also 
has supplied the greater part of the new species of Begonia de- 
scribed in the ‘ Flora of British India.’ He sent excellent spe- 
cimens, generally exhibiting both flowers and fruits, often accom- 
panied by beautiful coloured pictures from the living plant. I 
am sorry that I was obliged to pass by most of the specific names 
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Mr. Parish had given them, as he unfortunately gave, them gen© 
rally trivial names, forgetting that in such a genus as begonia 
names like rosea, pulcJiella, <&c. were sure to be preoccupied. 

17. B. AiiiEciDA, G, B. Gl(w7ce.—'Big, 11. 

18. B. TEicirsPiDATA, 0. JB. GlarJce. — Pig. 12. 

19. B. TEiEADiATA, 0. JB. Glarhe, Capsule nearly as that of 
B. tricusjgid,ata. 

Subgenus lY. Asohisma. Capsule 3-celled, with three papery 
wings, dehiscing by an elliptic line round each of the three faces. 
PlacentsB undivided. Each of the three faces of the capsule is at- 
tached internally down its mesial line to the septum ; the elliptic 
valve (as it appears from without) cannot therefore fall off till 
the septum ultimately tears off from the axis, or till the two 
halves of the valve tear away from the septum ; it therefore opens 
round a narrow slit only at first. — This subgenus comprises species 
very different in habit and in the size of the capsule, and may 
perhaps admit of further division \ but the Indian species in it 
are few and easily distinguishable by trivial characters. 

20. B. BiBEOSA, Q, B, Clarke, — Pig. 13. 

21. B. TEjjTEEA, JDryander, — Pig. 14. 

22. B. suBPELTATA, Wight. Capsule nearly the same as that 
of B. tenera. 

23. B. coKOAMNsis, A. BO. — ^Pig, 15. 

24. B. TsiOHOCAEPA, Balz, — ^Pig. 16, 

25. B. ]sriVEA, Barish. — Pig. 17. 

26. B, ALBO-cocoiNEA, BLooh, — Pig. 18. 

27. B. PLOOCiPEEA, Bedd.'^-'Eig. 19. 

28. B. Beatoisiaka, — Pig. 20. 

29. B. Walliohiafa, .4. i>(7. A very doubtful plant. 

30. B. MALABAEiOA, Lamh. Capsule nearly as that of B. alho- 
coccinea, fig. 18, varying in the degree of the angularity of the 
shoulders of the wings. 

Subgenus Y. Exj-Begonia. Capsule 3-eelled, with three papery 
wings, dehiscing by an elliptic line round all of the three faces. 
Placentse bifid. One wing often much larger than the others. 
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The three faces of the capsule are attached by their mesial line 
(prominent from without) to the septa, and therefore do not fall 
away till at a very late stage the septa themselves tear from the 
axis, or they break in two halves from the septum. 

31. B. rrcTA, Smith. — ^Fig. 21. 

32. B. SATRAPis, C. JB. Glarlce. Capsule not well ripe, promises 
to be nearly as that of B. ^icta, 

83. B, Etansiana, Andr. A doubtful Indian plant. 

34. B. JosEPHi, A. JDC. — Fig. 22. 

35. B. PEDUNCirLOSA, Wall.—Yig. 23. 

36. B. STJECULIOERA, Kiirz. — ^Fig. 24. 

37. B. MODESTIELORA, KuTZ. — Fig. 25. 

38. B. PARTCTLIPLORA, A. BO, — ^Fig. 26. 

39. B. OEMMiPAEA, BCooLf. — ^Fig. 27. 

40. B. OOEDIPOLIA, Thoaites. — Fig, 28. 

41. B. AMCBNA, Wall. — Fig. 29. 

42. B. SOUTATA, Wall. — Fig. 30. 

48. B. OVATIPOLTA, A. DO,— -Fig. 31. 

44. B. SITBPERPOLIATA, Fig. 32. 

45. B. MouLMEiNENsis, 0, B. Clarke. Fruit not seen; placed 
with the last from general resemblance only. 

46. B. EALLAX, A. BO. Only exists on the authority of Wight’s 
figure and A. DC.’s description; for the example of it in 
Wight’s own herbarium is D. malahanm. 

Subgenus VI. Plattcentrum. Capsule 2-celled, 3-winged, 
dehiscent on one or on all three faces. Placentge bifid. Two wings 
much narrower than the third (sometimes subobsolete), including 
a narrower face between them, l^^arrow face with a mesial line 
denoting the line of attachment of one se 2 )tum within ; the lateral 
two broader faces without any mesial line, because the second 
septum is attached next to the broad wing. 

Sect, a, Elastioje. Capsule dehiscing by an elliptic line 
round the narrow face, the two broader faces in dehiscent. The 
narrow face early opens out from the base, the septum to which 
it is attached breaking in the middle of the lower part of the 
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capsule and often subelastically carrying tlie placentae with it 
outside. 

47. B. oiOAKTEA, Wall — Big. 33. 

48. B. EPisooPALis, G, B. Clarke, — Fig. 34. 

Sect. &. Eu-PiiATTCEKTEiTM. Capsule dehiscing by an elliptic 
line round the narrow face ; and also simultaneously by a line on 
each of the broad faces adjacent to the narrow wings. Not rarely 
this line is ultimately continued into a complete ellipse on each 
of the broad faces, which then, being quite free, fall off as valves. 

This section appears at first sight sharply separable from the 
Elasticse ; but the first species, B, ccanthina, is in fact almost in- 
termediate between Sect, a and 5 ; and in this species, too, the 
narrow face is inclined to split out entirely from below as in 
B, gigantea. 

49. B. XAKTHIKA, B[oo7c, — Fig. 35. 

50. B. EtJBEO-VEKiA, Hook.—'^ig. 36. 

, 51. B. BACINIATA, — ^Fig. 37. 

52. B. BAEBATA, Wall, 

53, B. MEGtAPTEEA, A, JDG. 

54!, B. SIKKIMEKSIS, A, JDG, 

55. B. Oathoabtii, Sboic. f. I ™ -S- 

^ rubro-venia or B, laciniata. 

56. B. Thomsokit, A. DO. . 

57. B. Geipfithii, Hook, 

58. 'B,BMX,Butugs, 

59. B. BEEvroAULis, A, DG, — Fig. 38. 

60. B. IKTEOEIEOLIA, Dalz,- — ^Fig. 39. 

61. B. auTTATA, Wall, Capsule nearly as in B, integrifoUa, 

62. B. PEOCRIBIEOLTA, Wall, 

63. B. aoKiOTis, G, B, Glarhe,'—'Eig, 40, 

64. B. SAKBAiiiPOLiA, C. B, GlarJce, — ^Fig. 41. 

The foregoing account of the Indian Begonias will be found to 
differ from that in the ‘ Flora of British India ’ in one point, viz. 
the statements regarding the dehiscence of the capsule. In the 
typical species with three cells to the capsule, I describe the “ de- 
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hiscence as taking place round elliptic lines on the faces of the 
capsule within the ribs j the faces I consider not caducous, as they 
only tear off long after the ripe seeds have been scattered, and 
then the faces with the septa usually break from the axis, leaving 
the broken down capsule as a mere skeleton consisting of the 
three persistent ribs, with the fragments of the axis and the pla- 
centse in the centre. Sir J. D. Hooker not considering that the 
dehiscence and the final breaking down of the capsule can be de- 
finitely distinguished, this character has been sunk in the account 
of Begonia in the ‘ Plora of British India.’ 

EXPLANATION OF THE PLATES. 

N.B. The figures are enlarged 2 diameters except where otherwise stated. 

Plate I. 

Fig. 1. Begonia BoxhurghU^ A. DO. a, Fruit (pendent), succulent. 5. Hori- 
zontal section of fruit ; plane passing through the line * 

showing the placentae but not the seeds, c. Seed, rich brown ; the 
margins of the cells of the testa slightly raised, x 25 diameters. 

2. jB. tessericar^ai 0. B. Olarke. a. Fruit (leathery), 5. Outline of an 

imaginary horizontal section ; plane passing through the line * . . . » 

3. P. silhetensis, 0. B. Olarke. a. Fruit, woody. 5. Horizontal section of 

fruit (the examples do not show whether the placentas are single or 
double) ; plane passing through the Hne * . . . . 

4. P. inflaiai G. B. Olarke. d. Fruit, leathery. A Horizontal section of 

fruit *, plane passing through the line * . . . . ; showing the placentse 
but not the seeds, c. Seed, rich brown ; the margins of the cells of 
the testa slightly raised, X 25 diam. 

5. P. verticillata, Hook, a. Capsule, dehiscing by the irregular breaking 

up of the papery faces of the carpels, b. Seed, brown, the margins 
of the areolaa of the testa beaded by reason of the microscopical 
papillae, X 25 diam. 

B. 'proWera^ A.'DO, a. Capsule, nearly as in P. A Seed, 
brown; margins of the areolse of the testa slightly raised, not 
beaded, X 25 diam. 

B.siimata,'W&)l. a. Capsule. A Horizontal section of capsule ; plan© 
passing through the line * . . . ; placentae shown, seeds not shown. 

8. B. andamensis, Parish. Capsule nearly as in P. smziata, 

9. P. crencEta, Dryander. a. Capsule, b. Horizontal section of capsule ; 

plane passing through the line *....; placentae shown, seeds not 
shown. 

10. B. delicatxda^ Parish, a. Capsule (subdorsally dehiscent). 6. Hori- 

zontal section of capsule; seeds not shown, c. Seed, brown, x 25 
diam, 

11. P. al<Bcida, 0. B. Clarke, a. Fruit, half-ripe, from the side. 5. Horizon- 

tal section of half-ripe fruit ; plane passing through the line 
placentas shown, but not the seeds, c. Dehiscent fruit looked down 
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lipon from above (green, not papery). Seed, rich brown; margins 

of the areoles of the testa slightly raised, X 25 diam. 

Pig. 12. P. tricuspidata, 0. B. Olarke. a. Pruit, from the ’side. 5. Dehiscing 
fruit, looked down upon from above. 

13. B, fibrosa^ 0. B. Clarke, a. Capsule, from one of the broad faces. 

b. Capsule, from the narrow face. c. ITorizontal section of de- 
hiscing capsule ; plane passing through the line seeds not 

shown, d. Seed, brown, X 25 diam. 

14. B, tenera, Dryander. Capsule (wings subequal). 

15. B. coneanenm^ A. DO. Capsule. 

16. B. irichocahpa, Dalz. Capsule. 

17. B. nivea. Parish. Capsule. 

Plate II. 

Fig. 18. B, albo-coccinea^ Hook. Capsule. 

19. B.fiocdfera, Bedd. Capsule. 

20. B. Brandisiana, Kurz. a. Capsule. 5. Section of capsule horizon* 

tally ; plane through the line # 

21. B. picta, Smith, a. Capsule, dehiscing round an elliptic line on each 

face. 5. Horizontal section of dehiscing capsule ; plane passing 
through the line placentae shown, seeds not shown, c. Seed, 

fine, brown ; margins of the areoles of the testa slightly raised, X 25 
diam. 

22. B. Josephi, A. DO. a. Capsule, dehiscing round an elliptic line on each 

face, b. Horizontal section of dehiscing capsule ; plane passing 
through line placentse shown, not the seeds, 

23. Wall. Capsule, dehiscing round an elliptic line on each 
face. 

24. B. mTouUgera, Kurz. Capsule, dehiscing round an elliptic line on each 

face. 

25. P. modestiflorat Kurz. Capsule, dehiscing round an elliptic line on each 

face. 

26. B,parvuliflora, A. DC. Oai)sule, dehiscing round an elliptic line on 

each face. 

27. P. gemmipam. Hook. f. a. Capsule, dehiscing round an elliptic line 

on each face. h. Seed, not quite ripe, X 25 diam. c. Seed, quite 
ripe ; the adpressed papillsg gone or very obscure, the testa slightly 
glandular or with remains of the papillas, X 25 diam. 

28. P, cordifolia^ Thwaites. Capsule, dehiscing round an elliptic line on 

each face. 

29. B. amcena. Wall. a. Capsule, dehiscing round an elliptic line on each 

face. 5. Seed, yellow-brown ; margins of the areoles slightly raised 
and beaded, X 25 diam. 

30. B. scidaia. Wall. Capsule, dehiscing round an elliptic line on each 

face. 

Plate III. 

Pig, 31. B, omtifolia^ A. DO. Capsule, dehiscing round an elliptic line on each 
face. 

LINN. JOITRN,— BOTANT, TOL. XTIII. 
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Fig. 32. B. siih^erfoliata, Parish. Capsule dehiscing round an elliptic line on 
each face. 

33. B, gigmUa, Wall. a. Capsule, dehiscing along a narrow ellipse on 

the face between the narrow wings only ; the other faces indehis- 
cent ; the elliptic piece splits out elastically from the base, carrying 
the placentae with it. h. Horizontal section of the dehiscing cap- 
sule ; plane passing through the line c. Similar horizontal 

section of the capsule made just before dehiscence ; placentas shown, 
seeds not shown- d. Seed, brown-yellow, X 25 diam. 

34. B. epmpalis, C. B. Clarke, a. Capsule, dehiscing by a narrow elliptic 

line on the face between the narrow wings only, the elliptic piece 
not yet split out. 6. Horizontal section of the dehiscing capsule ; 
plane passing through the line # . . . . 

35. B, xantUm^ Hook. a. Capsule, dehiscing along a narrow ellipse on 

the face between the two shorter wings only. 5. Horizontal section 
of the capsule ; plane passing through the lino placeutie 

shown, seeds not shown. 

36. B. Tubro-'umiay Hook. a. Capsule, dehiscing along a narrow ellipse on 

the face between the two shorter wings, and also simultaneously by 
a single line on each of the other faces close to the narrow wing. 
h. Horizontal section of the capsule ; placentas shown, seeds not 
shown. Ultimately tlie two lateral faces dehisce completely ; not 
being attached by the septa they flake out as at c, which is the same 
horizontal section as 5 in the latest stoge. d. Seed, yellow-brown, 
X 25 diam. 

37. Roxb. Capsule dehiscing; dehiscence exactly as in B. 
mhro-venia. 

38. B. hrevicaulis, A. DC. IVom A. HO.’s type specimen. Capsule de- 

hiscing just as in lacimaia, 

N.B. All the capsules between 51. laciniata and 59. hrevicmtUs are 
like lacmiata or differing a little in shape and hairiness. 

39. B. mtegrifolUj Dalz. Capsule, dehiscing exactly as in B. ruhro-mnia, 

&c. 

40. B, goniotis, C. B. Clarke, Capsule, dehiscing as in B. mhro-wnia, 

41. B. samdalifoUayO. B. Clarke. Capsule, dehiscing as in B, ruhro-venia^ 
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AKAZOKS AKJ) ITS TEIBUTAUIES. ■■"'■■ 


JJ^'otes on Alga) from the Amazons and its Tributaries. 
Bj Professor G. Diceie, M.D. 

[Eead May 6, 1880.] 


Peofessor J. W. H. Teatl, during explorations on tbe Amazons 
and branches, was very assiduous in collecting the Algse of the 
regions visited. The materials thus accumulated have enabled 
me to compile the present summary. 

!Nordstedt has described some Brazilian freshwater Algss, 
chiefly Besmids. A few cfcllected by A. Glaziou were re- 
corded by Dr. G. de Martens in 1871. In the following lists I 
am indebted to Mr. John Boy for notes of the Desmids ; and I 
have also to acknowledge assistance from thellev. G. Davidson in 
recording the Diatoms ; some of them have also been submitted 
to Grunow, -who is one of the highest authorities in this depart- 
ment. 

Lemaniace^. 

CoMPSO.FOGOK leptoclados, Afewif. Ipiranga, Rio Purus ; 
Lago Manacapuru, Rio Solimoesj and Rio Tonantins, 

BATEAOHOSPEEMACEiE. 

Thoeea TEATLi,n. sp. Dense csespitosa, uncialis, obscure viri- 
dis ; ramis rigidis, ramulis flaccidis, articulis diametro 5-6 longio- 
ribus. 

Forming dense tufts on wet sandstone rocks at Caxoeira grande, 
near Mauaos, and de Taruma. 

Bateachospermum mokilifoeme, Moth, var. peolifeettm, 
near Manaos j var. kodifxoeum, near Obydos. 


OHjETOPHOEACEJE. 

Sti oeoclokium plttmosttm, Kuetz. Seems but a variety o£ the 
Cayenne plant. Lake Manacapuru. 

CoLEocHJETB scTTTATA, Bfeh, A form of the European species. 
Upon fallen leaves in Rio Negro. 

Miceothamktok stetctissimum, The specimens cor- 

respond well with the figure and description of the species. Mouth 
of the Rio Negro at Lsgos. 

niKN. JOUKK. — BOTAKY, VOL. XVIII. L 
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Chboolepidejs. 

Chbooleptts plavttm:, Kuetz. On trees, east bank, Eio Madeira. 
Long since recorded as found in Cbili and Peru, 

Ulotheicacejs. 

UiiOTHEix osoiLLAEiA, ILuetz^^ Pools in sandbank, B. Purus. 

(EnoOOKIACEiE. 

Btjlboch.2ete pebicellata, MonL Apparently identical with 
the species described by Montague from French Guiana. On 
decaying plants, Lago Paxusara, near Montealegre. 

(Ebogonium capiblacetjm, Kuetz, Near Manaos; in Eio 
Jurua and near Para. 

CE. CAPiLBAEE, Kuetz^ Tar. pakkosum. Forming dense strata on 
wet sandstone rocks at Manaos. 

(E. BELicATiri/XJM, Kuetz. ? Near Para, 

CE. PASCiATUM, Kuetz, Pools on the beach, Eio Purus. 

(E. souTATUK, Kuetz. Bio Trombetas. 

COKPEBTACEJS. 

CiiABOPHOBA MOiiBis, Ag. Near Manaos; and Barreiras de 
Capana, Eio Purus. 

Ehizoclokium: akpilbabitm, Kuetz* Near Obydos. 

E. spoKGiosiTM, n. sp. Pallide viride, dense intricatum, in 
caespites spongiosos espansum, articulis duplo y. quadruple dia- 
metro longioribus. 

Forming spongy masses | to | inch thick on wet sandstone 
rocks near Manaos. 

CoOTEETA AKTiBLAEUM, Kuetz, Caxoeira grande, near Manaos ; 
and at Santarem. 

Glceotiia kigeesceks, n. sp. Mucosa, nigro-yiindis, arti- 
cnlis diametro (*0004 unc.) plerumque sequalibus. In Eio Trom- 
betas. 

G. AUEEA, n. sp. Membranacea, aurea, articulis sequalibus, 
quadratis, diametro *0003 unc. Eio Madeira. 
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Vaxtoheriaceab. 

yAtrcHEEiA - — • f Belongs to the genus, but too imperfect for 
specific determination. On moist earth, Porto Salvo, Bio Purus. 

ZiaiirEMACEiE. 

Spieooyea teopica, Kuetz. Of very general distribution in 
the region. 

S. niJBiA, Kuetz.^ var. IiOitgi-iaeticuI/ATA. Hyutanaham, Bio 
Purus; and Bio Tapajos. • 

S, LOisrUATA, Kuetz. ? Igarape de Bemedio, near Manaos. 

Mougeotia ? Too imperfect ; along with the last. 

ZxGOGOKiUM eeicetoeum, Kuetz. Beach at Manaos. 

Z. pEEUViAinJM, Kuetz. ? Hard clay rock in a stream at Hyuta- 
naham. Bio Purus. 

Ztgkema subtile, Kuetz. Beach at Tefie. 

PEOTOCOCCACEiE. 

Peotocoocus vieidis, Ag. Damp wood at Tabatinga, and at 
Serpa. 

LiKiroDiOTyoN obscueum, n. sp. TbaHo mueoso-gelatinoso, 
luteo-serugineo ; trichomatibus leniter flexuosis, sequalibus, arti- 
eulis globosis, subarcte connexis, diametro *001 unc. 

Along with Sjpongilla paulula of Bowerbank, on leaves of Oala’^ 
dium ardorescens, marshy stream at Ohydos. 

Palm:bllace.e. 

Baphibium poltmoephum, Kres. A form of the European 
species. A green layer on leaves in stagnant water, Carvoeiro, 
Bio Negro. 

ScXTOSTEMACEiE. 

ScxTomMA .2BBUGIOTO-CIITEEEUM:, Kuetz. Dripping clay cliff 
and on wet stones, Bio Purus, 

N0STOCHACE.E. * 

Nostoc l^vigatum, Kuetz. Dripping cliff, Barreiras de 
Maniwa, Bio Purus, and similar places beside the Amazons. 

l2 
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Sph^roztg-a OSOII.LARIOIDES, KueU- Barreiras de Hyiitana- 
liain, Eio Purus ; also at Prainha. 

Akab-Piita GiaAifTEA, Woods, Pools near Obydos. 

A. SCABRA, n. sp. Libere natans, cssrulea ; trichomatibus cur- 
Tatis, articulis spbsericis, scabris, diam. *0004. Eio Tapajos at 
Sautarem. 

Prof. Trail notes that tbe water requires to be strained before 
drinking, being very full of Algae of a light blue-green colour; 
patches several yards in extent are constantly floating in the 
stream,’* 

A. CHILE27SIS, Mont. At Sao Paulo, Eio Solimoes. 

A. BTTLLOSA, KueU. Moist places in the forest at Porto Salvo, 
Eio Purus ; and swamps at Sao Paulo. 

CTLi27DB0SPERMtrM RiPARiTJM, Kuetz. f Probably identical with 
the species widely diffused in Europe. Various places, Eio Purus, 
Eio Madeira, Eio Sapo, at the mouth of Eio Jutahi. 

0. C-®RirLETJM, n. sp. Trichomatibus subrectis, cseruleis, sequa- 
libus, intricatis, articulis ellipticis (diam. *0002 unc.), ad geni- 
culaplus minus constrictis, homogeneis ; sporis ellipticis, maturi- 
tate fascis, diam. *0008 unc. 

Surface of moist sandy clay at Barreiras de Hyutanaham, and 
moist places in the forest at Porto Salvo, Eio Purus. 

G. JAOTHiNtFM, n, sp. Trichomatibus plus minus curvatis, 
moniliformibus, in stratum janthinum intricatis, articulis sphie- 
ricis, diam. *0002. Sporis ? Along with the last. 

OsCILLARIACEJi!. 

I^TACTis OBSCTJRA,n. sp. Phycomatibus numerosis, minutis, in 
crustam continuam ferrngineam aggregatis, fibris diam. *0002. 

On moist soft sandstone at Caxoeira grande, Manaos, and at 
Caxoeira de Taruma. 

1. EASCicuiATA, Grunoiv"} Continuous crusts on dripping 
sandstone rock at Caxoeira de Taruma. 

HYBRocoiiiUM THERMABE, Awefe, ? In dear stream at Igarape 
de Manaos. 



THE AMAZOITS A-OT ITS TEIBTrTi.EIES. 127 

OHTHOifOBLASTXJS OLiGOTHEix, KmU, In dear water at Taba- 
tbga. 

LYiTG-BYA EUPESCEKS, Grouan ? On sfconea from margin of 
Hio Purus. 

L. GiTAYAYENSis, Kuetz. Paricatuba, Kio Purus ; and Barreiraa 
de Jutabi, Pio Solimoes. 

L. PTJTEALis, Mont. ISfear Montealegre. 

L. AEACHifoiDEA, Kuetz. ? Porto Salvo, Eio Purus. 

Phoemiditjm paealleltjm, Kuetz. Jaguararj, Eio Tapajos. 

P. AXJSTRALE, Ag. On wet soil at Eetenceao, Eio Purus. 

P. sPADrcETTM, Garm. On the wood of the Crozier Canoe. 

OsoiLLAEiA TEYIJIS, Ag.^ var. CALIDA, ’Ngslt Objdos and 
Manaos. 

O. PEI2TCEPS, VauoJier. Pools in the forest at Parauarj, Eio 
Solimoes. 

0. A^TiLEAEUM, Kuetz. Damp rotting trees at Pupunha, Eio 
Juruaj near Obydos. 

O. AMEEiCAKA, Kiiefz, ITear Obydos. 

Hypheothuix cyanea, Kuetz. ? Web-like stratum on damp 
places, Tonantins; and Pupunha, Eio Jurua. 

H. littescexs, Eabenh. Moist diffs, Thomar, Eio iN’egro; at 
Sobral, Eio Purus; and Lago Arapecu, Eio Trombetas. 

H. LATEEiTiA, Kuetz.^ var. keemesixa. Moist places at Para. 

PI. onYACEA, Kmtz. An olive crust on wet rocks, Eio 
Tapajos, 

H, THERMALis, Eabenh. Moist soil and rocks, Hyutanaham 
and Paricatuba, Eio Purus. 

H, nAMiNOSA, Eabenh.^ Moist places in the forest at Porto 
Salvo, Eio Purus. 

H. YULPiXA, Kuetz, Dripping cliffs by the Amazons. 

H. TENUissiMA, Eabenh, Moist surfaces, Uara, Eio Solimoes. 

Beggiato A ALBA, VaucTiev, South bank, Eio Negro. 

B. AEACHXOiBEA, Eabenh, ? Moist spots near Eio Mauhes. 
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CHEOOCOCCAOEiE. 

Miceocystis oeitaoea, Kueiz, Moist places near Obydos ; 
near Esaltacion, Kio Madeira ; and Porto Salvo, Eio Purus. 

M. cJHEtri/EA, n. sp. Thallo membranaeeo, csernleo ; familiis 
globosis, diam. '006 ; cellulis spbsericis, diam. •OOG02-*00005. 

In Eio Tapajos, in small bays after heavy rain. 

M. i/OBATA, n, sp. Tballo plus minus irregulariter lobato ; 
cellulis spbsericis, diam. *00025 cytioplasmate colore Isete virente. 

Porming a green layer on the surface of the water of Eio 
Tapajos. 

Aphakocapsa membeanacea, Edbenli. ? Appears to be iden- 
tical with the European plant found at Mentone. In a deposit of 
mud from the Mauhes river, 6° 30' S. lat. 

PESMIBTEiB. 

My friend Mr. John Eoy, one of our local micro scopists, made 
this list of species detected by him in various materials from the 
Amazons region. He stated that there are at least as many new, 
which remain for future description. In the following list 

Purus” refers to pools in a sandbank on the margin of the river 
Purus, in 65° 22^ "W. long, and *7° 35' S. lat. Montealegre ” 
refers to Lago Paxusara near Montealegre. 

SPOKBYxnTK PULCHELOTM, Archer, Montealegre. 

Gonatoztoon Ealpsii, Ee JBary, Montealegre. 

Miceasteeias puecata, Balfs. This differs slightly from the 
British form, hut agrees with that recorded by Nordstedt. 
Hear Montealegre. 

M. CEUX-MExiTENSis, JElirenl). Montealegre. 

M. XATiCEPs, JSFord, Montealegre. 

M. BiDYMACANTHA, Efaeg. Montealegre. 

Euastetim crHEAruM, Purus. 

E. siNtrosuM, Lenorm. Montealegre. 

E. QTTAnEATUM, Hear Para. 

CosMAEiTiM OEKATUM, Montealegre. 

C. Botettis, JBorg, Montealegi’e. 
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COSMABIITM PXJIiCHEEElMirM, iVbr PuTUS. 

0. PSETOO-OOTOATUM, Montealegre. 

C. GLOBOSXTM, Montealegre. 

G. aBAKATFM, JBreh Purus. 

0. TEOTSTUM,. Purus. 

XiKTHiDiiTM EEOTEAEE, Ifori. Moutealegrc. 

Aetheobesmus bieidtjs, Brel. Montealegre. 

Staueasteuk aeistipee™, 

S. geacile, Ealfs. 

S. QUABEAK-GULAEE, Ealfs^ var. /3. ATTEHUATUM, Nord. Mon- 
tealegre. 

8. iNEQUALE, N'ord, Montealegre. 

Ceosteeittm Peitcbaebianijm, Archer. Purus. 

0. PAEYxri/UM, Naeff. Montealegre. 

O. iNCUEVTJM, Brel. Montealegre. 

Dooibifm MunTTUM, Ealfi. Montealegre, 

Tetmemoetts GEATfnjLATxrs, Brel. Montealegre. 

Penium BiGiTxrs, Montealegre. 

P. OBLONGTJM, Be Bary. Montealegre, 

P. FATiouLA, Brel. Montealegre. 

P. MAEGAEiTCETJM, Bhrenl. Montealegre. 


Diatohaoeje. 


In compiling the following list I have received important 
assistance from the Eev. G. Davidson, of Logie Coldstone. 

There is such difference of opinion regarding species of JSmiof m, 
that I prefer giving in one tabular list the forms observed in 
various materials collected by Professor Trail. 


Eunotiamonodon, Ehrenb. 
E. diodon, Ehrenb. 

E. triodon, Ehrenb. 

E, tetraodon, Ehrenb. 

E. quaternaria, Ehrenb. 

E. quinaria, Ehrenb. 

E, heptodon, Ehrenb. 


Eunotia septena, Ehrel. 
E. enneodon, EArewfi. 

E. hendeeaodon, Ehrenb. 
E. zygodon, Ehrenb. 

E. declivis, Ehrenb. 

E. nodosa, Ehrenb. 

E. sella, Ehrenb. 
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Eunotia Camelus, Grev* 

E, formica, Grunow, 

Mud from stomach of ''Acari,” a 
species of Loricaria, a mailed 
fish of the region*. 

Melosira californica, Ehrenb, ? 
Nitzschia constrieta, Frit oh. 
Surirella linearis; W. Sm. 

S. tenera, Greff.y var. 

S. biseriata, JSreb. 

S. oophaena, Ehrenb. ? 
Gomphonema coronatum, Kuetz. 
Synedra pujchella, Kuetz. 
Navicula undosa, Ehrenb* 

N. viridis, Kuetz. 

N. appendiculata, Kuetz, 

In a stream at> Lagos, mouth of 
the Rio Negro. 

Coeeoneis placentula, Ehrenb. 
Synedra ulna, Ehrenb. 

S. biceps, Kuetz. 

Navicula amphir 5 Tichus, Ehrenb. 
N. lanceolata, EArenS. 

N. rhomboides, 

Geratoneis excisa, EArenS. 
Himantidiiim pectinale, Kuetz. 
Actinella mirabilis, Grunow, and 
several forms oi Eunotia. 

Hole in fallen tree; Paricatuba, 
Rio Purus. 

Navicula biceps, Ehrenb, 

N. Rrauniana, Grunow. 

N. rhomboides, 

N. mesolepta, 

N. hohemka, Ehrenb. 

N. cuspidata, Kuetz. 

N. gibba, Ehrenb. 

N. dicephala, Ehrenb. 
Gomphonema cristatum, Ralfs. 

G. turris, yar. apicuIatum,GirMwota, 
Melosira varians, 

M. subflexilis, Xate^s, 


Stauroneis anceps, var. linearis, 
Ehrenb. 

Hiadesmis confervacea, Kuetz, 
Besmogonium guianense,E/ire?i6, 

Mud on leaves left by fall of 
Rio Negro. 

Gomphonema vibrio, Ehrenb.. 

G. anglicum, Ehrenb. 

Navicula rhornboides, Ehrenb. 

N. gibba, Ehrenb. 

N. acuta, Kuetz. 

Ceratoneis alpina, Grunow ? 
Himantidiiim gracile, Grunow 
and forms of Eunotia. 

Wet sandstone rocks at Manaos. 
Navicula rhornboides, Ehrenb. 

N, macilenta, Ehrenb. 

N. cryptocephala, Kuetz. 

N, lata, Breb. 

N. siibcapitata, Greg, 

N. exigua, 

Himantidium pectinale, Kuetz. 
Cymbella scotica, W. Sm. 

Surirella linearis, W, Sm. 

Nitzschia sigma, W. Sm. 

Jaguarary, Tapajos, 
Stauroneisphoenicenteron,EArew6. 
S. phyllodes; Ehrenb. 

Navicula americana, Ehrenb. 

N. firma, Kuetz. 

N. oblonga, Kuetz. 

N. rhornboides, Ehrenb. 

N.’’ gibba, Ehrenb. 

N. rupestris, O^Meara. 

N. termitina, Ehrenb. 

N. major, Kuetz. 

Synedra ulna, Ehrenb. 
Gomphonema lanceolatum, 
Ehrenb. 

G. dichotomum, Kuetz. 

Cymbella pusilia, Kuetz. 

C. obtusiuscula, Kuetz. 


* The diatoms recorded were probably attached to vegetable &o. food. 
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Odontidium tabellaria, /F. Sm. 
Orthosira punctata, IV. Sm.^ and 
several forms of Bunotia. 

Pool on beach at TetFe. 
Orthosira punctata, W. Sm. 
Synedra radians, W. Sm, 

S. capitata, Ehrenb, 

Navicula conops, Ehrenb. 

N. appendiculata, Kuetz. 

Iv . leevissima, Kuetz, 

Surirella linearis, W. Sm. 
Diatoma elongatunr, Ag, ? 

On leaves, Rio Mauhes. 
Navicula rliomboides, Ehrenb, 
Gomphonema lanceolatum, 
Ehrenb. 

G. dichotomum, 

Himantidiiim inajus, W. Sm. 
Desmogonium guianense, Ehrenb, 
Stauroneis anceps, Ehrenb, 
Nitzschia Victorias, Grunow. 

Mud of Rio Mauhes, near Caxoeira 
de Portao. 

Navicula rhyncocephala, Kuetz. 1 
N, viridis, Ehrenb, 

N. mesolepta, Ehrenb. 

N . pisciculus, Ehrenb, 

N. major, Kuetz. 

Gomphonema lagenula, Kuetz. 

Pool in Ygapo (i. e. forest or 
brushwood under water for part 
of the year) at Ooary. 

Navicula viridis, Ehrenb, 

N. binodis, 

N. mesolepta, Kuetz. 

N. amphirynchus, Ehrenb, 

N. angustata, W. Sm. 

N. nodosa, Ehrenb. 

N. Hilseana, Janisch. 

N. rhomboides, Ehrenb. 

N. Brebissonii, Kuetz, 
Gomphonema subtile, Ehrenb, 

G. lanceolatum, Ehrenb, 


Orthosira punctata, W, Sm. 
Surirella panduriformis, PV, Sm, 

Pools in sandbank, Rio Purus, 
r 35' S., 65° 22' W. 
Navicula Perrotettii, Orunow. 

N. bicapitata, Lagerst,^ var. 
major. 

N. stauroptera, Grunow, 

N, isocephala, Ehrenb, 

N. mesotyla, 

N. Braunii, Grunow, 

N. amphiceros, Grunow, var, 
parva. 

N. affinis, var, tropica. 

N. viridis, Ehrenb,, var. commu- 
tata. 

N. firma, Kuetz, , vars. tropica and 
dubia. 

N. Brebissonii, Kuetz, 

N. appendiculata, Kuetz, 

N. semilunura, Grunow, 

N. pachyptera, , 

Stauroneis birostris, Ehrenb, 
Schizostauron crucicula, Grunow, 
Hantzschia brasiliensis, Grunow, 
Nitzschia palea, var. tropica, 
Grunow, 

N,( Pseudotryblionella) Bavidsoni, 
Grunow. 

Actinella brasiliensis, Grunow, 
Othosira punctata, W. Sm, 
Amphora gracilis, Ehrenb, 

Paricatuba, Rio Purus, the 
following 

Navicula gibba, Ehrenb, 

N. placentula, Ehrenb, 
Gomphonema cristatum, Ralfs, 
Ceratoneis Ai’cus, Kuetz, 

Melosira varians, Ag, 

Orthosira punctata, PV, Sm, 

Lago Manaeapmm, Rio 
Soliraoes. 

Navicula tabellaria, 
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Navicula major, Ktteiz. 

N. gibba, Ehrenb. 

Stauroneis linearis, W, Sm* 
Synedra idtrea, Kuetz* 

S. obtusa, W» Sm, 

S. biceps, W. Sm. 

Nitzscbia panduriformis, Greg, 
Stauroneis anceps, W, Sm, 
Hiraantidium gracile, Grunow, 
Ceratoneis alpina, Grunow. 
Near Montealegre in Lago 
Paxusara. 

N avicula gibba, Ehrenb . 

N. Brebissonii, 

N. rbyncocepbala, Kuetz, 

N. acuta, W, Sm. 

Synedra biceps, Kuetz. 
Himantidium gracile, Grunow. 
On leaves of Polygonum, Rio 
Trombetas. 

Several forms of Eunotia. 
Navicula rbomboides, Ehrenb. 
N. Bacillum, Ehrenb. 


On Ooiiolim gfregfarium, A, 3v8Lun.. 

' By Elwabd Moeell Holmes, E.L.S, 

[Bead March 4, 1880.] 

This interesting addition to the Britisli marine flora was dis- 
covered at Teignmouth, in November 1855, by tlie Eov, E. Oress- 
well, but not identified until the close of last year, when speci- 
mens were sent to Dr. Bornet and recognized by him. Compa- 
ratively few algologists in this country have paid attention to the 
minute algsB which grow near high-water mark, to which Mr. 
Crekswell has almost exclusively directed his investigations. Bor 
this reason he has not only met with many species overlooked by 
other algologists, but has been the fortunate discoverer of the 
cmiom ScMzotJirio! CresswelUi, md. of the somewhat anomalous 
plant which forms the subject of the present communication, and 
which has now, for the first time, -been recorded as a British alga. 

Codiohm greganum was first discovered in 1862 by A. Braun in 
Heligoland, growing on posts and woodwork near the sea, and 


Navicula gracilliraa, Pritchard. 
N. ovalis, Sm, 

N, exigua, Greg. 

N, dirynchus, Ehrenb. 

N. americana, Ehrenb. 
Desmogotiiiim guianense, Ehrenb. 
Actinella mirabilis, Grunow. 
Synedra biceps, Kuetz. 

S. ulna, Ehrenb. 
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has been found since that date in the United States by Dr. Darlovr. 
It is either rare or has often been overlooked. As seen in the 
spot in which Mr. Cress well pointed it out to me, it forms a 
scattered velvety growth of a dark-green colour on the vertical 
surface of the sandstone blocks of the sea-wall, where it is liable 
to be wetted by the spray at high tide only, unless the sea be 
rough, in which case the surf dashes over it. According to Mr. 
Cressweirs observations, it grows also on the blocks of Devonian 
limestone which form a portion of the same wall. He has found 
it throughout the wintei’, year after year, in the same place, pre- 
senting the same appearance to the naked eye, and the same cha- 
racters under the microscope. In June he has found full-grown 
specimens in a spot where the plant is within reach of every 
tide. 

Braun has given a full account of the development and mode of 
fructification of Codiolum gregariwn in the ^Abhandlungen ’ of the 
Berlin Academy j and to his valuable paper I am largely indebted 
for the details here given. 

The full-grown plant consists of a simple stalked cell of a cylin- 
di’ical form, clavate at the upper end, and containing obovate zoo- 
gonidia. The whole plant is only 1-.1| millim. long, the club, or 
upper portion containing the zoogonidia, being usually ^ millim, 
long and rV thick, and the hyaline stalk to 3 times 

. as long as the club, and millim, thick, gradually tapering 

towards the rounded base. 

The youngest specimens present the form of an obovate cell, 
the first stage in the growth of which is the appearance of a 
hyaline elongation of the narrow end, which gradually increases 
until the plant becomes of the adult stature, the clavate portion 
increasing in diameter very slightly until the stalk has attained 
its full development, i. e. two or three times the length of the club. 
Under the action of chemical reagents the cell- wall (cytioderm) 
is seen to be composed of three layers. The outer, or exoderm, 
covers the whole plant, and is a thin uniform membrane. The 
inner, or endoderm, is similar in character, but is found only as 
the sac which contains the zoogonidia, the whole of the interior 
of the stalk being filled with the middle layer, which consists of a 
firm gelatine ; but between the inner and outer layers of the club 
itforms a thin stratum only. In the young state the cavity of 
the club is filled with green endochrome (cytioplasm), in which 
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amylaceous globules appear. Vhen tbe cell (now called a gonio- 
cytium) takes ou tlie function of reproduction, tliese globules 
first aggregate into little groups, and eventually disappear, while 
the endochrome becomes of a more intense green colour and gra- 
nulated appearance. The intermediate stages between this granu- 
lation and the formation of the obovate zoogonidia do not appear 
to have been observed. Like those of Oodium tomento&um^ which 
they resemble in shape, the zoogonidia have their narrow end 
pointing outwards ; they are, however, smaller than in that plant, 
being only millim. long. 'When, mature, the zoogonidia escape 
from an opening in the apex of the club ; each is furnished with 
two vibratory cilia at the narrow end. 

Besides this form of reproduction there are found mixed among 
the tufts perfectly globose cells, larger than the zoogonidia, with 
the contents (cytioplasm) more evidently granular, and the cell- 
wall (cytioderm) triple, as described above, with the middle layer 
gelatinous. Braun believes these to play the r61e of resting- 
spores, and to preserve the plant during the winter and spring 
months, as it does not grow again until the end of summer. To 
these cells he has given the name of hypnospores. The plant, in 
this country at least, lasts through the winter and spring, and has 
been found as late as the month of June, according to Mr. Cress- 
w^ell’s observations, while I have myself gathered it at Christmas. 
For the above and the following reasons, it appears to me doubtful ^ 
if the so-called hypnospores belong to Codiolum at all. The tufts 
of Codiolum gregarnm al^vays contained plants in every stage of 
growth. They frequently have several species growing intei’- 
mixed, especially liormotriclmm fiaecmn and Galothrico scopulormi, 
I have met with spherical cells answering to Braun’s description 
among Codiolum^ and also other cells presenting a similar shape, 
showing a single division of the endochrome, and evidently re- 
sembling in diameter and appearance the very young filaments 
of SormotrichumflaccUm vrith two, four, or eight divisions, which 
occur in the same tuft. It seems to me highly probable therefore 
that the so-called hypnospores of Codiolum are only the earliest 
stage of growth of JI,Jiaccum. 

Codiohm occupies a somewhat anomalous position. In vegeta- 
tion it agrees with the stalked Protococcacese, while the fructifica- 
tion corresponds exactly in character with that of Codium (see Ann. 
des Sc. IS[at. s6r. 3; tom, xiv- p. 23). Codiolum^ however, grows 
chiefiy at the base, and the vegetative cell functions of 
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reproduction, while grows at the apices and produces lateral 
branches and fruit-cells distinct from the vegetative part. The 
name Codiolum, therefore, is a most apjDropriate one. 


The A]s-hiyeesabt Address oe the Peesideh't, 
Professor Allmak, M.D., LL.D.,P.E.S. 

Aspects of Yegetation in the Littoral districts of Lrovence^ the 
Maritime Alps ^ and the western extremity of the Ligurian Riviera : 
a Chapter in the Physiognomy and JDistr ihution of Plants. 

[Read May 24, 1880.] 

Some recent visits made during the spring months to Provence 
and the Ligurian coast afforded an opportunity of studying the 
vegetation of these parts of the Mediterranean shores ; aud it 
has occurred to me that some of the notes then made might 
form an appropriate subject for one of the annual addresses which 
it is customary to deliver from this chair. 

Separated by the western Alps from Central and Northern 
Europe, and traversed by the subordinate chains and outlying 
groups of hills which, belonging to the system of the Maritime 
Alps, give to its surface the charm of a configuration singularly 
varied by elevated hills, deep valleys, and low-spreading plains, 
there lies in the south of Prance a belt of country which, 
embracing a great part of Provence, has its western limits 
near Marseilles, and thence stretching along the shores of the 
Mediterranean includes the districts of Hyeres, Cannes, Nice, and 
Mentone, and becomes continuous in the east with the Ligurian 
shores of Italy. 

Nowhere in Europe is there a region which in winter and spring 
basks under the rays of a more genial sun, where its mountain 
barriers more thoroughly defend it from the icy winds wPich 
sweep over the unprotected plains of the north; and when 
the season of rains is at an end, there spreads over all this 
sunny land an atmosphere of absolute transparency; while 
away upon its extreme southern boundary lie the waters of the 
Mediterranean, flowing round wooded crags and picturesque 
headlands, and gleaming with an intensity of blue approached 
hy that only of the cloudless sky w^hich stretches over all. 

The narrow littoral region thus physically characterized gives 
origin to a rich and remarkable flora, w’^hose eminently southern 
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features are scarcely again met with before arriying at the 
latitude of JS^aples, about four degrees further south ; for through- 
out Lombardy, Tuscany, and the districts formerly included in 
the Pontifical States, the plants mainly belong to the forms of 
Central Europe. It is to some of the characters of the flora of 
Froyenee and Liguria that I now wish to call your attention.! 

It is no part of my purpose to occupy you with the details of 
Mediterranean botany. However limited may be the distinct 
under review, such details would be unsuited to an occasion like 
the present, even did the time at our disposal allow of our enter- 
ing into them. I shall therefore confine myself to those general 
aspects of the flora which exert an influence on the natural 
scenery—to that special physiognomy of the vegetation by which 
the traveller from the north becomes instantly impressed with 
the conviction that he has entered on a distinct and unfamiliar 
phase of organic nature. 

When we seek for the conditions which give to the flora of the 
western Eiviera a character so essentially its own, we find a 
climate remarkable for the mildness of its winters and the high 
temperature and dryness of its summers. It is thus neither a 
purely insular nor a purely continental climate ; for the cool 
Bummers'of the former and the rigorous winters of the latter are 
here eqnally absent, 

Ho less peculiar is the distribution of rain throughout the 
year. The season of rains is confined to the winter and spring 
months; while the summer is, as a rule, absolutely rainless. 

With the most important elements of climate thus distributed, 
a well-marked influence must be exerted in determining the 
periods of active vegetation. After the winter rains have 
supplied the humidity essential to the perfect development of 
vegetation, there hursts upon the whole country with the coming 
spring a richness of foliage and of blossom as beautiful in its forms 
and in its colours as it is marvellous in its suddenness. And 
then when spring is succeeded by the hot rainless summer, vege- 
tation becomes arrested, and the freshness of the spring land- 
scape is gone ; for even the evergreens become dull and lustreless 
under the increasing heat and aridity of summer. 

If there be one feature more than another which characterizes 
the vegetation of the Mediterranean shores it is the abundance 
of evergreen trees, belonging to forms different from that of the 
acicular-leaved Coniferse and in no part of these shores is the 
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evergreen vegetation more liigMy developed, in none does it hold 
a more important place in the landscape than in the region now 
before ns. 

It is not, however, only the evergreens strictly indigenous to 
the country which by their effect in the landscape convey an 
impression of something essentially different from the vegetation 
of the north. Many have from very remote periods become 
objects of cultivation ; and the olive, the orange, and the lemon 
are scarcely less important in their influence on the scenery than 
the trees which spring spontaneously from the soil. 

The weight of evidence is in favour of the conclusion that the 
native country of the olive is in the south-eastern parts of the 
Mediterranean area, from which it was carried westward into the 
districts where it is now cultivated. It is true that there occurs 
here a wild form of the olive ; but it is probable that this has only 
escaped from cultivation. Certain it is that the orange and the 
lemon are of oriental origin, and owe their present existence in 
Provence, Spain, and other western stations to the agency of 
man. 

In the region now under review, the olive forms in the land- 
scape one of its most striking and characteristic elements j and 
whether clothing the hill-side or stretching along a line of coast 
with glimpses here and there of the deep blue of the Mediterra- 
nean caught through its greyish-green foliage, it gives rise to a 
combination of picturesque effects from which the scenery of the 
Eiviera derives one of its greatest charms. The form of the olive 
is much modified by cultivation, and the usual rounded contour of 
the trees is in great measure the result of the lopping to which 
they are subjected with the view of rendering the fruit more abun- 
dant. Vhere, however, this excessive pruning is not adopted, 
and the tree left more to its natural growth, it attains a much more 
considerable height ; and the pendulous branches, with their rich 
masses of foliage, give to it then an aspect singularly graceful and 
striking. 

With the sombre vegetation of the olive, the bright green 
lustrous foliage of the orange and the lemon forms a well-marked 
contrast. The lemon has a more limited range than the orange, 
and it is only in the hottest and most sheltered spots of the coast 
that it can be cultivated with advantage ; while the area even of 
the orange is an exceedingly narrow one in comparison with that 
of the olive. In their altitudinal range the orange and the lemon 
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are limited to tte plain and to tlie lowest region in the hills, while 
the cultivation o£ the olive attains in this part^of the Eiviera an 
altitude of 2400 feet. 

The vine is also extensively cultivated in the plains, and in the 
hills ascends above the limit of the olive. During March and 
April, however, it is destitute of leaves, and forms as yet no 
feature of importance in the vegetation. 

But the olive and the Aurmtiaeem constitute only single ele- 
ments among the evergreen trees. At Hyeres the Cork-oak 
( Qmrcus Suler) and the Evergreen Oak {Qiiercus Hex) cover the 
lower hills with an indigenous growth, and contribute, with the 
Bay {Lamus nolilis) and the Arbutus TTnedo)^m form- 

ing tbe beautiful evergreen woods which clothe the rocky soil; 
while the Carrnb {Geratonia Siliqm) chiefly occurs along a narrow 
littoral zone between Kice and Mentone, where, with its large 
glossy, deep green, pinnate leaves and tropical aspect, it consti- 
tutes one of the most beautiful features in the coast-line. 

Besides these evergreen trees with comparatively broad leaves, 
the narrow acicular-leaved Conifers play an important part in the 
physiognomy of tbe vegetation. 

The Stone-Pine (Tims Fmea), though here and there met with, 
is much less frequent and characteristic than in Central and 
Southern Italy, where, wdih its dark green spreading umbrella^ 
like crown, it is inseparably associated with our conception of the 
Italian landscape. 

Par more abundant is the Pinaster (Pinus Pinaster} . The 
form of this pine met with in the hills of Provence is much 
finer than that of the variety usually grown in England. When 
it has room to develop itself, and escapes the almost universal 
practice of having all the branches within reach lopped aw^ay for 
firewood, it forms a large and handsome tree, with its crowm more 
or less pyramidal and with its stem well furnished with branches 
nearly to the ground. It affords a well-marked and pleasing con- 
trast with the more rounded crown, paler and less rigid leaves, and 
greyer hark of the Aleppo Pine {Pinus halepensis), which it is 
here usually associated. This last is eminently the pine of the 
Provence hills ; it never grows to the height of the Pinaster, and, 
indeed, in some places retains almost a frutescent habit. Cover- 
ing by itself alone, to the exclusion of other trees, wide tracts of 
country, or else accompanied by the Pinaster, the Cork-oak, the 
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Ilex, the Arbutus or the Bay, it is the form of arborescent yege- 
tation which contributes most to the wooding of the hiHs and to 
the character of the landscape. 

Among the coniferous trees which form a prominent feature 
in the landscape of Provence, the Italian Cypress (^Cu^ressus 
sem^ervirens) must be especially mentioned. Its very distinct 
porte, springing, as it does, from the ground in a lofty tapering 
spire of intensely dark green foliage, places it in striking contrast 
with every other tree form. It is usually planted on the plain 
in picturesque groups, by which the eye is led to the far-off 
wooded hills by a succession of distances which no other object 
in the landscape could so efficiently supply. Occasionally it is 
planted singly among the olive-woods on the hill-side ; and then 
the tall spires of the cypress, with the green of the foliage almost 
black in its intensity, offer a contrast with the low, rolling, greyish- 
green masses of the olive-wood above which they tower, greater 
than perhaps can be found between any other two forms of 
exogenous arborescent vegetation. 

With the evergreen trees of the hills are associated some whose 
leaves fall on the approach of winter. Among these one of the 
most frequent and striking is a variety of our northern Oak 
(Quercus Bolur), whose young leaves clothed with a reddish-hrown 
pubescence form a well-marked contrast with the darker tints of 
the surrounding evergreens, and become an additional element of 
beauty in the woods. In other trees, again, of deciduous habit 
it is the flowers rather than the foliage which exert the chief 
influence on the landscape ; and in early spring the J ndas tree 
(^Cercts Silignastrum), introduced from Western Asia, covers its 
leafless branches with masses of rosy-purple flowers ; while the 
cultivated lands are made bright by the delicate pink of the 
Almond-blossom, and a little later the Peach-tree flushes the 
country with its deeper rose. 

But besides the proper arborescent vegetation there are hosts 
of evergreen shrubs which, no less than the true trees, enter into 
the composition of the landscape. Even where the hills are well 
wooded, the ground beneath the trees gives origin to an abundant 
underwood. In many places, especially about Hyeres, this is 
mainly composed of the prickly evergreen hushes of the EZermes 
Oak (Quercus coccifera\ wffiich, though assuming in more eastern 
countries an arborescent habit, remains in this part of the Eiviera 
in the condition of a shrub some three or four feet in height. 

HOT. JOITEE',— BOTAKT, TOE. XYIII. H 
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In other places the underwood is largely composed of the rigid 
shrubs of the wild olive, associated with the deeper green and 
more glossy-leaved Pliillyreas (J^MUyrea angitsUfolia and P. lati- 
folid) , the Lentiscus (Fistacia Lentisci^s), the Bhamm^s Alaternus, 
the Jmvperm Oosyoedrus (which replaces the J. communis of 
our own woods), the great Heath of the Mediterranean {BJrica 
and the Myrtle (Myrtus communis)^ the only European 
representative of its order, while multitudes of leguminous shrubs 
(Bpartium, Q-enista, Gytisus^ and Ooronilla) mingle their golden 
flowers with the greenery of the rest of the underwood. Indeed 
one of the most remarkable features of the woods is the luxuriance 
of the undergrowth. Seldom is a spot of ground left uncovered, 
for even the thickest woods exert no injurious action on the 
plants which thus grow so freely beneath their shadow. 

Hich, however, as is the undergrowth of the wooded hills, it is 
where the trees are absent, or so thinly scattered as to allow un- 
impeded access to the rays of the sun, that the shrubby and subfru- 
tescent vegetation becomes developed, with all that multiplicity of 
form and freedom of growth which throws so indescribable a charm 
over the rugged hill-side, clothing rock hud crag, and ridge, and 
arid cliff, and wild ravine with a plant-life; such as a southern sun 
can alone call into existence. Eor here we may wander amid groves 
of heath, no longer limited to the humble forms of our northern 
moors, hut attaining the height of some of the largest of our shrubs, 
and covered in the early spring with masses of white or pale rose- 
coloured flowers, which fill the air with the fragrance of a meadow 
of freshly-mown hay ; aromatic Lahiatm, Thyme {Thymus mlgaris) 
and Bosemary {Bosmarinus officinalis), take possession of the driest 
and hottest spots, while the broad leafy translucent bracts which 
crown the spikes of the angular-headed Lavender {Lamndula 
Stcsch^) become lighted up with the intensest of violets under 
the obliquely-falling rays of the late afternoon sun. The spiny 
Smilax (Smilaix aspera), with its heart-shaped rigid leaves and its 
clusters of scarlet berries, scrambles wildly over the rough stony 
ground; the yellow Jasmine (Jasminum fruticans), the elegant 
shrubby Glohularia Alypuni), covered with its spheri- 

cal clusters of bright blue flowers, and the Daphne Gnidium, with 
its fresh green foliage, root themselves in the crevices of the 
rocks; the singular little woody Euphorbia {HupTim'Ma spinosa), 
whose dry ligneous stems of the preceding year are concealed 
among the young pale green leaves of the present, adorns the 
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most exposed rocks with its dense hemispherical tufts ; while the 
Spiny Broom {Calycotoma spimsd) covers the driest and most 
sterile tracts, where it replaces the furze of the north, and makes 
gay the stony slopes of the hills with its bright yellow blossoms. 

Among the negative features of special interest presented by the 
flora of this part of the Mediterranean area is the absence of our 
northern Burze ( Ulecs europceusj. This plant shows itself for the 
first time much further west ; and it is not until we approach the 
Pyrenees that it becomes abundant. 

To the north-west of Hyeres the beautiful Syrian shrub BtyraQH 
oficinale has made for itself a home j and with its white flowers, 
recalling those of the orange, but hanging in drooping clusters 
from the branches, adorns in May the ravines and stream-banks 
of Mount Condon. 

In the more eastern parts the Oleander {Nerium Oleander) 
may he found occupying the narrow valleys which confine the 
streams of water in their course from the hills above, while the 
'Euphorbia dendroides takes possession of the rocky elifis between 
INTice and Yentimiglia. It is a truly ligneous species this great 
Euphorbia ; the stem attains at its base a diameter of two or 
three inches, and then with a regular trichotomous ramification 
rises to the height of a man. It is the nearest European repre- 
sentative of the gigantic Euphorbias of the Canary Islands and 
Western Africa, Within the limits just mentioned it is very 
abundant, and constitutes the most characteristic vegetation of 
the sea-cliffs ; it is conspicuous no less by the fresh tender green 
of its foliage than by the singularity and beauty of its form. . 

Widely distributed over the whole region are numerous spe- 
cies of Selianthemum. Small Oistus-like shrubby or occasionally 
herbaceous plants, of more or less prostrate growth, lovers of in- 
tensest sunlight, they spread themselves over the hottest and most 
stony ground, making it bright with their soft yellow flowers. 

But of all the plants which combine to throw over the rocky 
hills of the Eiviera that richness of vegetable life which so 
eminently belongs to them, there is perhaps not one by which we 
are so forcibly impressed as by the true Cistuses ( Cistus adbiius^ 
C, salvifolms, and <7. monspeliensis). There is no spot too dry or 
shadeless for these beautiful shrubs. Their season of flowering 
is in the later spring and early summer, w-hen they display day 
after day in unlimited profusion their large, rose-like, white, or 
purple flowers, and mingle the basamic odour of tlieir leaves with 

m2 
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the aromatic exhalations of the Lahiatge. But the life of the 
Cistus-blossom is a short one. In a few hours the corolla has 
fulfilled its function. Opening to the morning and to the noon, 
the petals soon fall to the ground, and long before the setting of 
the sun there is nowhere to be seen over all that hill- side a vestige 
of the great blossoms of white and purple which had but an hour 
before spread such a glory over the landscape. And day after day 
does the young corolla open its petals to the morning, and cast them 
to the ground before the evening in uninterrupted sequence until 
the advancing summer brings the period of flowering to an end. 

But it is not alone the trees and shrubs of the Mediterranean 
which give character to its vegetation ; multitudes of herbaceous 
plants burst into flower with the coming spring, and contribute 
to the landscape an element scarcely less important than that 
presented by the plants of arborescent and shrubby growth. 

"Where the soil has some depth, no matter how dry and sandy 
it may be, on the low lands near the sea-shore, or in open glades 
in the wooded hills, more especially in the district of Hyeres, the 
small-fruited and large-fruited Asphodels (AspTiodelus microcarjpus 
and A. cerasiferus) send up to a height of more than three feet, 
from the midst of long pointed leaves, their great flower-stalks, 
dividing into many branches in the one, but a stately undivided 
column in the other, and in both covered with large white star- 
like flowers ; while in the same district the sunny borders of the 
woods are ornamented by the nearly allied hut far more delicate 
Bimetlds hicolor, with its flowers of a pure white wuthin and rose- 
colour without ; multitudes of tender Euphorbias, with leaves of 
the softest green, spring up over the rough stony soil; the 
long trailing stems of the Periwinkle {Vinca media) cover them- 
selves, as they creep over the ground, with bright blue flowers, 
and may he seen on shady banks and in the hedges and along 
the margins of the watercourses ; while on drier and less shady 
banks, and along the sunny borders of the olive-woods, the beau- 
tiful Cmvolvulus altlieoides throws out its slender leafy stems, 
ready to twine round the first support they may meet, and laden 
with their large campanulate flowers of delicate rose, which ex- 
pand to the hottest rays of the southern sun. 

The fine cruciferous i^\m% Moricandia arvensis, affords a re- 
markable example of limited distribution, being on the northern 
shores of the Mediterranean nearly confined to a narrow area be- 
tween Mortola and Ventimiglia, w^here it occurs abundantly and 
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ornaments the dry clijds with its handsome purple flowers. Nar- 
cissuses, yellow and white, are in profusion in the plains ; and with 
the very first breath of spring Anemones (Ane?none coronaria and 
A, hortensis^ with their many varieties) abound in the olive-woods, 
and fill the lower meadows and shady valleys with the marvellous 
beauty of their scarlet, or blue, or violet-coloured flowers ; while 
a little later we find, associating themselves with the Anemones, 
brilliantly coloured Tulips — the large-flowered crimson Tuli^a 
prcecoco, and the beautiful little T, Clusiana, with its elegantly 
pyramidal flower-buds, and its flowers of purest white banded with 
crimson on the outer side, and deep within the cup dashed with 
softest violet. Wild Tlases of many species {Linum mrhonensisi 
L. maritmmn, and L, viscosum^ &e.) abound in the hills, where 
they make the valleys bright with their blue, or pale yellow, or 
rose-coloured flowers. Orchids referable to many genera {Orchis, 
Ophrys, Serapias, JEpipactis, Spiranthes,&c.) and of strange mimetic 
forms are in multitudes ; there are few habitats in which some 
species may not he found. White and rose-coloured Alliums 
(A, neapolitanmn, A, roseum, &e.) are in blossom in the cultivated 
lands, and Gladioluses {Gladiolus segetum) send up their tall spikes 
of purple flowers under the shadow of the olive-woods. In dry 
and stony places the beautiful little primulaceous plant, Coris 
monspeliemis, spreads over the rocks its tufts of rosy flowers ; and 
shady banks among the hills are covered with blue Hepaticas. 

Along the margins of the watercourses the leafy stems of the 
great Eeed {Arundo Donax) grow to a height of twelve feet or 
more in picturesque groups of tropical aspect ; while everywhere 
around their base, and vigorously pushing themselves through 
the soil, are the strong light green conical shoots which are to 
become the young stems of the new year. 

Abundant on dry banks throughout the whole littoral region is 
the curious liliaceous ^\m.t^Apliyllanthusmon$peliemisi you would 
take it for a tuft of rushes, were it not that every stem is crowned 
with one or two blue lily-like flowers. It is destitute of true 
leaves, which are represented only by brown membranous sheaths 
which surround the stems just above the root. 

Close upon the sea-shore the Matkiola incana has taken possess- 
sion of the most inaccessible spots upon the cliffs, which it lights 
up with its bright violet flowers ; the handsome yellow-flowered 
leguminous shrub, Coronilla valentina, roots itself in the clefts 
of the rocks, where it is associated with the singular Cneorum 
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ricoecum, a European representative of tte tropical family of 
the SimaruhecBi while the wMte-leaved maritma^mi^ 

the beautiful Lamtera maritima^ its large flowers of pale 
rose, form other striking elements in the flora of the sea-clifls. 
Lower down, over the dry sandy beach the Squirting Cucumber 
(Ecballitim MlaieriuTn) sends out its prostrate stems and covers 
the ground with its flne dark green foliage ; while here and there 
the curious Thymeiaceous plant, IBasserina Jiirsutct^ presents us 
with a form of vegetation unknown in the flora of the north. 

Such are some of the most important features in the phy- 
siognomy of vegetation in the littoral districts of Provence and 
in Western Liguria, as seen during the months of March, April, 
and May. Certain plants not strictly indigenous to this part of 
the Meiterranean shores, but which have become acclimatized, 
and by tbeir cultivation enter largely into the industry of the 
country, have been already noticed \ but our picture of the vege- 
tation would be still imperfect without reference to some others 
which have been introduced from more southern countries, and 
which here, finding themselves -in a congenial climate, have 
become important elements in the landscape. 

Eoremost among these is the Date-Palm (Fhosnia) dactylifera)^ 
which flourishes with but little care in most parts of the district 
which we have been making- the subject of our study. The form 
of the palm is so intimately associated with the warmer regions 
of the globe, and its tall, straight, unbranched stem and plume-like 
crown of great pinnate or palmate leaves are in such strong contrast 
with every tree form of the temperate and colder regions, that the 
traveller from the north, when be witnesses for the first time the 
date-trees of Hyeres and the Eiviera, becomes more forcibly im- 
pressed by this beautiful form of vegetation, than by any other fea- 
ture of the country, with the fact that he has changed his latitude. 

It is remarkable, and not easily explained among the pheno- 
mena of distribution, that while the southern Date-Palm grows here 
so freely, and even ascends to some height upon the hills above 
tbe coast-line, the ChamcBrops Immilis (the truly indigenous palm 
of the European shores of the Mediterranean, and still abundant 
in the south of Spain and in Sicily) is nowhere to be met with. 

That the Date-Palm, however, has not thoroughly acclimatized 
itself is shown by tbe fact that it is only during very exceptional 
seasons and in a few specially protected spots that it is known to 
ripen its fruit. - 
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Other plants wbicli forciblj recall more tropical climates are 
the so-called Aloes (A^ave americam) and the Prickly Pears 
(Opuntia Mcus-^indiea), which may be seen everywhere in the 
neighbourhood of the villages rooted in the crevices of the driest 
and most exposed rocks or forming impenetrable hedges for the 
gardens. Though there is abundant evidence to show that these 
plants had been introduced from Central America, they have here 
completely acclimatized themselves, flowering and ripening their 
fruit as if they had been truly natives. 

Among the most important introductions from more southern 
latitudes are the Australian Eucalyptuses. The Eucah/ptm gh- 
huhis is planted round almost all the towns on the Eiviera, and, 
as it is of amazingly rapid growth, has already attained in many 
places a great size. Though destitute of the graceful form of 
many of our European trees, it is still a tree of striking and often 
picturesque aspect. The foliage is of a glaucous tint, especially 
in the broad amplexieaul leaves of the younger trees ; while the 
long pointed or sickle- shaped leaves of the older trees, suspended 
on slender petioles, and presenting their surfaces vertically to the 
wind, tremble like the leaf of the aspen in the gentlest breeze, 
and, though casting hut little shade, impress us, like the murmur- 
ing of running water, with a pleasant sense of coolness in the 
sultry southern air. 

Notwithstanding, however, the vigorous growth of the JEJuea-- 
lypiiis gldbulm, and its apparently complete adaptation to the 
climate of the Eiviera, there is still enough to keep us in mind of 
the fact that it is an exotic ; for though the trees freely expand 
in the spring their beautiful white tassel-like flowers, the seeds 
do not ripen, and the cultivators find it necessary to import such 
as may he capable of germination. 

Associated with the JEucalgptus is the beautiful Australian 
Casuarina, The tree is destitute of leaves, hut the branches emit 
innumerable dark green pendulous shoots, jointed and striated 
like the stems of an Eguisetmn, These give to it the general 
aspect of a Conifer, and the whole tree impresses us by the grace- 
ful symmetry of its form and the elegant plumose habit of its 
singular pendulous ramification. Like the Eucalyptus it is of 
very rapid growth. It has already attained in Provence a height 
of some 30 or 40 feet ; and when the wind rushes through 
its branches, the long melancholy sigh with which the tree 
responds is unlike the sound called forth by the same cause 
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in any otlier with which I am acquainted. The climate of the lit- 
toral parts of Provence and of Liguria is, indeed, eminently suited 
to the requirements of Australian trees and shrubs ; and the 
gardens abound in Australian Myrtacecs, JBroteaeecBf and 

The number of exotic plants met with in many of the gardens 
gives these a special interest ; and when to his general appreciation 
of horticulture the proprietor adds a scientific knowledge the 
result possesses a value which may in vain be sought for in coun- 
tries where the defects of climate have to be compensated for by 
artificial protection. 

The garden at Antibes, which had belonged to our late distin- 
guished and lamented Poreign Member, M. Thuret, affords an 
example of what might be done by a scientific botanist in a climate 
like that of the Eiviera ; for there the plants of more southern 
latitudes find conditions suited to their perfect development, 
and offer admirable subjects for scientific study. In his garden 
near Mentone, Lr. Henry Bennett has brought together many 
species from more southern countries, and has covered the parched 
and rugged cliffs with a flourishing exotic vegetation. But it is 
at Mortola, between Mentone and Ventimiglia, in the gardens of 
the Palazzo Orengo, belonging to bur Bellow, Mr. Thomas 
Hanbury, that may be found realized the most perfect combina- 
tion of the native flora and natural beauty of this wonderful coast 
with an exotic vegetation which only scientific knowledge and 
appreciative skill could have succeeded in bringing together. 

The gardens of the Palazzo Orengo are spread over the 
southern slope of a hill and extend to the very shores of the sea ; 
and the visitor meets at every step some unfamiliar form of vege- 
tation, as he sees mingled with the beautiful flora of the Eiviera 
the plants of Australia, of Southern and Central America, of 
Northern, "Western, and Southern Africa, and of China and 
Japan, all growing with a freedom and a vigour which could 
scarcely he surpassed in their native lands. 

I have thus attempted to sketch for you by a few broad outlines 
some of the most striking features of the vegetation of a portion 
of the Mediterranean shores, limited in its extent, but replete 
with interest — a land where some of the most significant pheno- 
mena of geographical distribution present themselves to the 
botanist ; for though belonging to the European area, it exhibits 
in its climate and in the southern character of its vegetation an 
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obvious link between tbe temperate and the tropical zones. My 
sketch, has been necessarily imperfect ; but there is yet enough in 
it to show that on the northern shores of the Mediterranean, and 
within easy access of our own, there is a region in whose singu- 
larly interesting flora the botanist may still find ample material 
for study, and from which, amid scenes of unrivalled beauty, the 
painter may derive some of his noblest inspirations. 


On the Application of the Eesults of Pringsheim’s recent Re- 
searches on Chlorophyll to the Life of the Lichen By 

Gteoege Mxjeeat, P.L.S., Assistant in the Botanical De- 
partment, British Museum. 

[Bead June 3, 1880.] 

Shoetlt stated, the result of these researches has been to take 
away from chlorophyll the function ascribed to it of decomposing 
carbonic acid under the influence of sunlight, and to assign to it 
the position of a screen for concomitant protoplasm which is now 
to be considered the active agent in effecting this decomposition. 
In furtherance of these observations, it was suggested by Dr. 
Vines (‘ Nature,’ vol. xxi. p. 86) that by the interposition of an 
artificial chlorophyll screen the protoplasm of fungi or even of 
animals (see Ceddes, Punctions of Chlorophyll in the G-reen 
Planari8B”t) might be excited to the decomposition of carbonic 
acid, and to the formation of starch from carbonic acid and water. 
Prof. Lankester (‘Nature,’ voL xxi. p. 559, footnote) objects 
to this experiment, on the grounds of “the definitely charac- 
teristic chemical activities acquired by protoplasm in different 
organisms and suggests as a more decisive trial the same expe- 
riment with an etiolated plant. While agreeing as to the fair- 
ness of this suggestion, it yet seems to me that the experiment 

* The researches referred^to are ” Ueber Lichtwirkung und Ohlorophyll-Func- 
tioniu der Pflanze” and “ Ueber das Hypochlorin und die Bedingungen seiner 
Entstehung in der Pflanze,” July and November respectively, 1879, ‘ Monatsber. 
d. Konigl. preuss. Akad. derWissensch. zu Berlin f noticed in * Nature,’ vol. xxi. 
at p. 85, by Sidney Yines, and at p. 557, by Prof. Lankester. 

t Journ.Boy. Micr. Soc. 1879, p. 161 : abstracted from the Oomptes Bendus, 
1878, vol. Ixxxvii. p. 1095. See also Geddes, Proc. Boy. Soe. 1879, vol. xxviii. 
pp. 449 et seq.j Observ. on the Physiol, and Histol. of Convoluta SchUtsii** 
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proposed by Pr. Vines is a very reasonable one when considered 
in the light of what apparently takes place in lichens. As Prof. 
Lankester points out in the same article, “ Light which has tra- 
versed a solution of chlorophyll is still efficient in exciting the 
plant-cell (whatever part of the cell may be called into play) to 
the decomposition of CO^ and the liberation of 0.” 

This proposed experiment appears to me to be proceeding natu* 
rally in lichens. We have in them the fungal tissues, as- the body 
of the thaHus and the chlorophyll screen, in the gonidial layer ; 
that is, the chlorophyll is in one system of cells and the proto- 
plasm apparently affected by it in another which is in contact. 
The light which traverses the chlorophyll- containing gonidial 
layer excites in the fungal tissues the decomposition of carbonic 
acid. In evidence of this I would point to the plentiful occur- 
rence of starch, or rather lichenin, a substance of the same che- 
mical composition as starch (Oi^HioOiq), and formed from it, 
according to Masche (Journ. prakt. Chemie, Ixi. p. 7), by the 
action of the free acids of the plant, further, I venture to submit 
that this process tends to explain the nature of the consortism 
of the fungal and algal elements in the autonomous lichen, and 
to support the well-known views of Schwendener 


A Synopsis of Aloinece and Yiwcoidece. 

By J. G-. Bakee, B.E.S. 

[Bead January 15, 1880. J 

I HAVE now come to that portion of my monograph of Liliacese 
that deals with the Aloes and Yuccas, a set of plants well known 
in gardens, hut which, from their large size aud often succulent 
character, are represented verj'’ sparingly in herbaria, and liave 
been almost totally passed over by travelling collectors of dried 
specimens. They fall sharply into two tribes, which are marked 
by well-defined botanical characteristics, W'hicli are correlated 
with a completely different geographical dispersion. Of the 
Aloes, which are characterized by their gamophyllous perianth 
and thick fleshy leaves, there are nearly two hundred species, which 
are strictly confined to the Old World. Of the Y uceoidese, which 

“ Untersuohuiigen iiber den Fleektenthallus,” in Nageli’s ‘ Beitriige zur 
wisaenschaftlichen Botanic,* 4te Heft, 1868. 
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are ciaracterized by a poly pliyllous perianth, and of wMcL. the 
leaves are never thick and flesby, there are nearly fifty species, all 
of which belong exclusively to America. 

Of the Aloes, one species, Aloe vera or vulgaris^ belongs to the 
Mediterranean region, and was one of the first plaints that was 
definitely individualized by WTiters on natural history. By the 
beginning of the seventeenth century about twenty of the Cape 
species had already been introduced into European gardens. 
Most of these are well figured and described in the ^ Prfeludia ’ 
of Commelinus, published at Amsterdam in the year 1703, and 
a few others are noticed in the ^ Hortus Medicus Amstelodamen- 
sis ’ of the same author, and the ^ Hortus Elthamensis ’ of Bille- 
nius. Linnaeus seems to have paid very little attention to Aloes. 
In his herbarium the tribe is solely represented by two leafiess 
racemes ; and in his ‘Species Piantarum ’ he reduces the number 
of species of genuine Aloes to seven, massing under the name of 
Aloe iperfoliata several which his predecessors bad clearly charac- 
terized and distinguished. Philip Miller knew them better ; and 
in the sixth edition of his ‘ Grardener’s Dictionary,^ published in 
1771, names and notices twenty -two species. In the first volume 
of the ‘ Encyclopedie,’ eighteen years later, Lamarck worked them 
up afresh, but adds very little ; and this is also the case with 
Willdenow ten years later. Thunberg, who did so much for 
Cape botany, also attended to the Aloes very little, and his synop- 
sis of them is poor and brief. Between 1790 and 1800 a great 
many new species were introduced into Europe by Masson ; and 
in 1801 Haworth published a monograph in the seventh volume 
of the ‘Transactions’ of our own Society, in which he raises 
the number of species to sixty. In 1812 Haworth again worked 
them up more fully in his ‘ Synopsis Piantarum Succuientarum,^ 
in which he adopts Duval’s two new genera Gasleria and Hawof^ 
tlhia. In his ‘Supplementum’ of 1819 and ‘Eevisiones’ of 
1821 a few new species are added. Between 1820 and 1830 
Bowie introduced a large number of new Cape species. These 
were cultivated at Hew and named and described by Haworth 
from time to time in Taylor’s ‘ Philosophical Magazine.’ Of 
most of these introductions of Bowie’s there are original coloured 
drawings in the Hew collection which have never been published \ 
and these I have often utilized here. The great cultivator of 
Aloes upon the continent over the half-century extending from 
1810 to 1860 was Prince Salm-Eeifferschied-Dyck. His ‘ Oata- 
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logue ’ of 1817 and ‘ Hortus Dyckensis ’ of 1834 contain many 
notes upon them of great value ; but these are almost entirely 
superseded by his valuable monograph in quarto, which came out 
in parts from time to time from 1836 to 1863, and contains full 
descriptions and coloured figures of 150 forms, which represent 
about 120 species as here understood. Since the time of this 
great work a large number of new Cape species have been dis- 
covered and imported, mainly by Mr. Thos. Cooper of Eedhill, 
who travelled through the Colony from 1858 to 1862, collecting 
for the late Mr. "Wilson Saunders and the Eoyal Horticultural 
Society. Several of Mr. Cooper’s novelties have been figured in 
the ‘Botanical Magazine’ and ‘Eefugium;’ but there are several 
others which have flowered which have not yet been figured, and 
others which we know as yet only in an undeveloped condition. 
Yery few of the Cape species which have ever been imported have 
been lost ; so that there are few groups of which a larger propor- 
tion of the known species are in cultivation in our gardens at the 
present time. An Aloe has long been known in Abyssinia ; and 
the explorations of late years have shown that there are a consi- 
derable number of endemic species in the highlands of Tropical 
Africa. Welwitsch in Angola found several tr,ue Aloes and one 
SawortMa, Schimper has discovered three or four additional 
species in Abyssinia ; Schweinfurth two or three in the very heart 
of the continent ; and others have been gathered by Barter in 
Upper Guinea, Eark in Zambesi-land, and Balfour in Eodriguez ; 
and no doubt the collectors of the future will add to the muster- 
roll materially. Of these Tropical- African species it is only those 
from Abyssinia that are known in cultivation. The new ones 
have been figured and fully described recently by Todaro in his 
‘ Hortus Botanicus Panormitanus.’ Several Arabian species im- 
perfectly described by Porskahl in 1775 have not been refound 
and have never been characterized so that they can be properly 
classified. And there is a species in thej^island of Socotra, which 
appears to be endemic, of which the flower is still unknown. My 
descriptions were mainly made in 1872 from the living specimens 
in the Eew collection. Mr. Wilson Saunders accumulated a fine 
collection at Eeigate which is now dispersed. The most exten- 
sive private collection in England at the present time is that of 
Mr. J. T. Peacock, of Hammersmith. A considerable portion of 
this has been for the last year liberally lent by him for exhibition 
at Kew, and has been placed, along with a series of Cactuses and 
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Agaves, in the south wing of the large temperate house ; and I 
have found it very useful in preparing this present synopsis. 

Of the Yuccas, three species were known long before the time 
of Linnasus. A large number of new forms from Mexico, Cali- 
fornia, and the ‘Western United States have been made known 
during the last twenty years. Most of these have been intro- 
duced into cultivation ; but many of them are only known in an 
undeveloped flowerless condition. Mr. Wilson Saunders made a 
speciality of the genus, and got together at Eeigate a fine collec- 
tion, of which the forms that flowered will be found figured in 
the fifth volume of the ‘ Eefugium’ (tabs. 313 to 325). Ur. En- 
gelmann’s monograph, which appeared in the third volume of the 
‘ Transactions of the Academy of Science of St. Louis ’ in 1873, is 
a very valuable accession to our knowledge of the genus. The 
flower is fertilized by a moth, and the fruit, which Ur. Engelmann 
has shown to furnish excellent distinctive characters, is hardly 
ever produced in cultivation, the plants being capable of being 
preserved for an indefinite time by vegetative reproduction. The 
same volume of the ‘ Transactions ’ of the St. Louis Academy 
contains a full account and figure by Mr. Eiley of the fertilizing 
moth {FrQnula yticcasella) and the manner in which its work is 
performed. In the systematic portion of my synopsis references 
will be found to the papers on the genus by Carriere, Lemaire , 
Hemsley, Karl Koch, and myself, which have appeared in the 
horticultural periodicals. 

Dasylirion and Beaucarnea, which resemble Yucca in general 
habit, but have minute polygamo-dioicous flowers, belong en- 
tirely to Mexico and the Southern United States. Several spe- 
cies are in cultivation ; but many others are imperfectly known ; 
and both here and in Yucca there is ample scope for further 
exploring work. Serreria^ which is a climber with prickly stems, 
belongs entirely to Extratropical South America and the plateau 
of Central Brazil. 

The only striking deviation fi’om typical Liliaceous structure 
shown in this portion of the order is in the polygamo-dioicous 
flowers of JDasylirion and Beaucarnea and the indehiseent one- 
celled one-seeded capsule of the former genus. 

Of the 195 known Aloes, about 170 are natives of the Cape. 
Of the 47 Yuccoidese, 44 belong to the northern and 3 to the 
southern half of the American continent. 
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.CLAVIS TBIBVITM HT GJBFBBmL 

Tribus ALoiKEiB. Trutices, arbores vel sufFrutices, fructu 
capsulari, periantbio gamopbyilo, foliis crassis carnosis. IucoIsb 
orbis Teteris. 

1. Aloe. Perianthium rubro-kteum, tubo recto vel leviter recurvato, 
segmentis eiongatis. Genitalia periantbio asquilonga vel exserta. C. B, 
Spei Afr, trop.^Regio medii, 

2. Gasteria. Perianthium rubrum, tubo curvato deorsum ventricoso, 
sursum cylindrico, segmentis brevibus. Genitalia ‘ periantbio breviora. 
a B, Spei, 

3. Haworthia, Periantbium albidum, limbo bilabiate. Genitalia 
periantbio breviora. C* B. Spei, Angola, 

4. Apicra. Periantbium albidum, limbo brevi regulari. Genitalia pe- 
rianthio breviora. C. B. Spei, 

Tribus TuccoiDEiE. Prutices, arbores vel suffrufcices, perian- 
tbio polypbyllo, foliis elongatis duris nunquam carnosis. Incolse 
orbis novis. 

.5. Yucca. Flores magni bermapbroditi. Periantbium album, segmen- 
tis ovatis vel oblongis, venulis dispersis. Stylus ssepissime crassus, stigma- 
tibus tribus quadratis emarginatis. Erectse. Amer, tor,, Mexioo, Gua^ 
iemalal 

6. Hesperaloe. Flores ms^nl bermapbroditi. Periantbium albidum, 
segmentis lanceolatis, venulis in carinam concretis. Stylus gracilis, stig- 
mate capitato. Ereeta. Tessas, 

7. Herreria. Volubiles, floribus parvis viridulis, seminibus discoideis. 
Amer. merid, 

8. Beaucabnba. Fiores parvi polygamo-dioici, Capsula trilocularis. 
Folia nunquam spinoso-dentata. Amer. hor., Mexico. 

9. Dasylirion. Flores parvi polygamo-dioici. Capsula unilocularis 
indebiscens. Folia ssepe spinoso-dentata. Amer. bor,, Mexico, 

1. Aloe {Tourn,), Linn. 

Linn. Gen. no. 430, eso parte \ Dmal, PI. Succ. Hort. Aleno. 6 ; 
Saw. Syn. 74^1 Salm-jDycTc, Monog. Aloe, eoo parte \ Endlich. Gen, 
no. 1115, eso pa/rie ; KuntTi, Mnum. iv. 492, esff parte . — Kumara, 
Medic, Tkeod, 69, t. 4, — ^Ebipidodendron, Willd, in JBerl, Mag. v. 
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164. — Pacliidendron, Mevis. 35. — Bowiea, Saw, in JPML 

Mag, 1824, 199, Karv.—OB^toYBbi,, Medic, Theod, ^7, ens garte, 

Perianthium gamophyllam rubro-luteum cylindricum yel claya- 
tum rectum vel leviter recurvatum, tube brevi campanulato vel 
elongate cylindrico, segmentis subconformibus viridi vittatis diu 
conniyentibus. Stamina 6 hypogyna periantbio sequilonga yel 
longiora, 3 paulo breviora, filamentis subulatis, antberis parvis 
oblongis versatilibus. Ovariim oblongum sessile triloculare, 
OYulis in loculo crebris superpositis ; stylus filiformis elongatus 
ssepe leviter declinatus, stigmate capitato. Gapsula oblonga coria- 
cea loculicido-trivalvis. Semina multa angulata vel sub compressa 
ssepe alata, testa membranacea atro-brunnea, albumine carnoso, 
embryone cylindrico. Plantce acaules ml caulescentes frwticosw 
vel raro arbor escentes^ foliis crassis carnosis scepe dense rosulatis 
dentihus marginalihus spinosis corneis prwditis, pedunmlis simpli'^ 
cihus velramosis bracteis vacuis paueis vel gluribus prmditis^fiori- 
bus raeemosis^ pedicellis Iasi braefeatis solitariis apice articulatis. 

Subgenus Eualoe. Periantbium rectum. Q'enitalia perian- 
tbio jeqiiilonga vel exserta. Eolia multifaria rarissime distieba. 

Acaules. 

G-enitalia periantbio sequiionga.. 

Eoba linearia minute denticulata. 

Eolia distieba 1. A, Oooperu 

Eolia multifaria 2, A, myriacantha. 

Eolia lanceolata dentata. 

3. A, aristata, 4. A. pratensis. 5. A, humilis, 6. A, virens, 
G-enitalia distincte exserta. 

7. A, Bowiea, 8. A, BcMonis, 9. A, longistyla, 

10. A. Kramsii, 

Breviter cauleseentes, foliis dense rosulatis immaculatis. 

Eolia linearia denticulata. .....11. A, micracantha, 

Eolia lanceolata dentata. 

Eolia distincte yertiealiter lineata, 

12. A. lineata. 13. A* SoMmperi. 

Eolia baud vel vix lineata. 

14i, A.brevifoUa. 16. A. Serra. 16, A. ghuea. 

17. A, heteracaniha. 18. A.^Perryi. 

Eolia parva ensiformia dentata. 

19. A. eliinensis. 20. A. crassipes* 
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Polia magna ensiformia dentata. 

21. A. angolensis* 22. -4. lomataphylloides. 

Folia Integra oblongo-ianceolata 23. A. striata, 

Ereviter caulescentes, foliis densis vel subdensis copiose albo 
maculatis. 

Folia lanceolata, dentibus minutis. 

A, serrulata, 25. A, tennifolia, 

26. A, macrocarpa. 27. A, alhocincta x graniidentata. 

Folia lanceolata, dentibus majoribus. 

Flores capitati. 

2S. A. Saponaria, 29. A, latifolia, 

Flores racemosi. 

30. A, obscura, 31. A. commutata. 32. A. Gtreenii, 

33, A^ grandidentata, 34. A, gasterioides, 35. A. tricolor* 

36. A. agavc^olia, 37. A. zebrin'a, 38. A, platyphylla, 

Flores ignoti 39. A, macracantJia, 

Folia densa ensiformia. 

40. A. microstigma, 41. A, Barferi, 

42. A, constricta. 

Folia sublaxa ensiformia, 

43. A, consobrina. 44. A, spicata, 

Longe caulescentes, foliis laxe dispositis immaculatis. 
Sarmentosse, foliis linearibus. 

A, ciliaris, 46. A. ienuior, 4i7 , A, striatuh, 

4S, A, Mdcowani, 

SuberectsB, foliis ensifonnibus* 

49. A, gracilis, 64. A, arhorescensj ysiV, frutescens. 

60. A, Atherstoni, 61. A. nitens. 

Folia oTato-lanceolata. 

52. A. distam. 5B, A, mitrifor mis. 

54. A, alhispina. 55, A. nohilis, 

Longe caulescentes, foliis dense rosulatis immaculatis (rel inter- 
dum, prsesertim junioribus, parce irregulariter maculatis). 
Q'enitalia periantbio subaequilonga. 

Folia lanceolata, 

66. A. ccesia. 57. A, palmiformis, 58. A. andongensis. 

Folia ensiformia. 

69. A, succoirifia, 60. A. purpurascens, 61, A. littoralis, 

62. A. alyssimca, 63. A, ScJiweinfUrthii, 64. -4. arlorescens, 

65, A, pluridens. 
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Grenitalia distincte esserta. Folia ensiformia. 

66. A. vera, 67, A, drepanophylla, 68. A, sigmoidea, 

69. A, ^almdychiana. 70, A. chlorolema* 71. A, platylepis, 

72. A. speciosa. 

Arborescentes, trunco alto ramosissimo. 

73. A, dichotoma, 74. A, BainedL 

Subgenus GrO]!n:ALOE. Periantbium rectum. Q-enitalia periau- 
thio sequilonga. Folia trifaria copiose albo maeulata. 

Species sola 75 . A. mriegata. 

Subgenus Paohidetoeok. Periantbium leviter recurvatum. 
G-enitalia longe exserta distincte declinata. Omnes longe cau- 
lescentes, foliis multifariis immaculatis. 


Folia lanceolata,,,. 76. A, Bolmii, 77. A.fefox, 

Folia ensiformia. 

78. A, africana, 79. A, supralcems, 80. A, TTirasJcii, 


Subgenus Kitmae A, (Ebipidodendron, Willd.), Arbores- 

cens, trunco ramosissimo, foliis disticbis. Periantbium rectum, 
segmentis interioribus liberis. 


Species sola 81. A . pUcatilis. 

Species minus cognitse. 

82. A, pendens, 83. A, inermis, 84. A, aralica. 


85. A, clmijlora. 86. A,fdcata, 

1. A. CooPERi, Baker in Gard, Chron, 1874, 628; Bot, Mag, t. 6377. 
— A. Scbmidtiana, Regel in Gartenji, 1879, 97, tab. 970. Acaulis, foliis 
rudimentariis 3-4 deltoideis scariosis, productis 8-10 disticbis falcatis line- 
aribus exterioribus sesquipedalibus vel bipedalibus supra basin 6-8 lin. 
latis viridibus profunde canaliculatis facie parce maculatis obscure bneatis 
medio 14-2 bn. crassis dorso ad basin carinatis deorsum copiose albido 
maculatis, tnargine albido angusto cartilagineo, dentibus minutis erebris 
albidis deltoideo-cuspidatis. Scapus simplex sesquipedalis vel bipeda- 
bs, superne bracteis pluribus vacuis magnis lanceolatis instructus. Rcee- 
mus superne densus infeme laxus 3-6 poll, longus 34-4 poll, diam., pe- 
dicellis inferioribus 1-2 poll, longis, bracteis lanceolatis acutis 9-12 lin. 
longis. Periantbium cylindricum 15-18 lin. longum, tube brevissimo, 
segmentis lanceolatis apice viridulis. Genitalia inclusa. B, Spei in 
ditione orientali, Burcbell 4482! 4564! Cooper 1193! 3623 

Ab 4. micracantha^ Haw. caudice nuUo et fobis disticbis dorso carinatis 
recedit. 

niNir, jouEiir,— BOTAnT, toe. xtiii. 
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2, A. MYRiACANTHA, Roem, €t Schultes, Syst, vii. 704 ; Kunth, Emm. 
iv, 516. — Bowiea myriacantha. Haw. in Phil. Mag. 1827, 122. Acaulisj 
foliis exterioribus 3-4 rudi mentariis deltoideis scariosis, prodactis 10-12 
multifariis falcatis linear! bus 5-6 poll, longls 4-6 lin, latis viridibus glauco 
tinctis facie profunde eanaliculatis dorso convexis subcarinatis maculis 
minutis albidis decoratis, margine albido angusto eartilagineo, dentibus 
minutis crebris albidis deltoideo-cuspidatis. Pedunculus gracilis simplex 
pedalis, bracteis pluribus vacuis lanceolatis prseditus. Racemus densus capi- 
tatus, expansus 2 poll, diarn,, pedicellis 4-6 lin. longis, bracteis lanceolatis 
acutis pediceUo sequilongis vel longioribus. Perianthium eylindricum pal- 
lide rubrum 8-9 lin. longum leviter recurvatum, tubo brevissimo, segmentis 
lanceolatis acutis apice viridulis^ obscure bilabiatis. Genitalia perianthio 
sequilonga. C. B. Spei in ditione orimitali, Bowker ! Hutton ! Natal, 
Beade 133 ! 

3. A. ARiSTATA, Haw. in Phil. Mag. Oct 1826,280.— A. longiaristata, 
Roem. et Schultes, Syst. vi, 284 ; Salm-Dyck, Aloe, sect. xv. 6g. 7; Kunth, 
Enum. ix. 518. Subacaulis. Rosula foliorum 3-4 poll. diam. Folia 
50 densissime rosulata omnia ascendentia lanceolata 3-4 poll, longa 
6-8 lin. lata viridia immaculata baud lineata facie plana siiperne parce 
aculeato*tuberculata, medio li lin. crassa, dorso dimidio superiore co- 
piose tuberculato-aculeata, apice in aristam pellucidam 5-6 lin. longam 
attenuata, aeuleis marginalibus copiosis albidis deltoideis ^ lin. longis. 
Scapus simplex pedalis, bracteis paucis vacuis instmctus. Racemus sim- 
plex laxus4-6 poll, longus, expansus 3-4 poll, diam., pedicellis subpatenti- 
bus 13-18 lin. longis, bracteis lanceolatis acuminatis 4-6 lin. longis. Peri- 
anthium rubrum eylindricum 14-16 lin. longum, segmentis dorso viridulis 
tubo longioribus. Genitalia perianthio sequilonga. C. B. Spei in ditione 
ofimtali, ad 2900 pedes in moniihus Snewhergen ascendens, Burke ! 
Zeyher 4186 ! MaeOwan 1944 ! In hortos anno 1824 a Bowie introducta. 

Var. ? i,EioPHYLLA, Baker. Folia tenuiora minora (2-2i poll, longa, 
deorsum 5-6 lin. lata) facie nullo modo tuberculato-aculeata, aeuleis mar- 
ginalibus et dorsalibus rainoribus gracilioribus. Fiores ignoti. C,B. Spei, 
Hort. Cooper, anno 1879 1 

4. A. pRATENSis, Baker. Acaulis, foliis 20 vel ultra dense rosulatis 
ovato-lanceolatis 4-6 poll, longis basi 15-21 lin. latis viridibus glauco 
tinctis immaeulatis facie subplanis dorso convexis medio 2 lin. crassis, 
dentibus marginalibus lanceolato-deltoideis corneis brunneis leviter falcatis 
lJ-2 lin. longis, Pedunculus simplex pedalis et ultra, bracteis perpluri- 
bus vacuis magnis longe cuspidatis prseditiis. Racemus simplex densus 
semipedalis, expansus 4 poll, diam., pedicellis 12-18 lin. longis, bracteis 
lanceolatis longe cuspidatis pedicello mquilongis. Perianthium clavatum 
15-18 lin. longum, segmentis lanceolatis tubo angusto longioribus. Geni- 
talia perianthio sequilonga. C. B. Spei, hort. Cooper anno 1878 ! In ru~ 
pestribus summi Boschberg, alt. 4500 pedum, MacOwan 1896 1 
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5. A. HUMiLiSj Miller i Gard. Diet. edit. vi. no. 10 ; Thunh, Diss* no. 6 ; 
Jacq. Hort. Schoen. t. 420. — A. perfoliata, var. humilis, Linn. Sp. 458. — 
A. echinata, Willd, Enum. 385 ; Salm-Byck, Aloe^ sect. xv. dg. 2 ; Kmih, 
Bnum. iv. 516. — A* humilis, &c., Commeh Prcelud. t. 26; Rar, t.46. 
Acaulis. Folia 30-40 dense rosulata omnia ascendentia lanceolata acumi- 
minata 3 4 poll, longa basi 6-8 lin. lata glaiieo-viridia obscure lineata 
facie deorsum plana sursum leviter concava parce luberculato-aculeata, 
medio 3 lin. crassa, dorso convexa magis lineata tuberculis pallidis irregu- 
lariter seriatis superioribixs cuspidatis instructa, aculeis marginalibus del- 
toideo-euspidatis pallidis 1 lin. longis. Pedimculus simplex subpedalis, 
bracteis multis lanceolatis vacuis prseditus. Racemus laxus simplex semi- 
pedalis, expansus 2-2 J poll, diam., pedicellis 9-12 lin. longis, bracteis lan- 
eeolatis acutis pedicello sequilongis. Periantbium eylindrieum splendide 
rubriim 18 lin. longum, tubo 3-4 lin. longo, segmentis lanceolatis apice 
viridulis. Genitalia perianthio sequilonga. C. B. SpeL A. ttjbebcu- 
LATA, Haw. in Trans, Linn. Soc. vii. 16; Syn. 84, est forma nana. 

Var. Candollei, Balcer.—A. humilis, DC. Plantes Grasses, t. ; 
Sulm-Lycky Aloe, sect. xv. fig. 1; EMUith, Enum. iv. 516. Folia viridiora 
distincte lineata dorso minus tubereulata, aculeis paucioribus minoribus. 
Pedunculus minus bracteatus. C. B. Spei. 

Var. A. INCUBVA, Haw. Syn. 85; Salm-Dyck, Aloe, sect, xv, fig. 3; Kunth, 
Enum. iv. 517* — A. humilis, var. incurva, Ker in Bot Mag. t. 828. — Major, 
foliis glauco-viridibus deorsum deltoideis minus acuminatis apice incur- 
vatis, aculeis copiosis, dorsalibus multis irregulariter seriatis. C, B. 
Spei, 

Var.'A. ACUMINATA, Haw. %Ji.84; Kmth,Enum.iv. 517— Abumi- 
bs, Ker in Bot. Mag. t. 757- Folia ovato-lanceolata 4-5 poll, longa IS- 
IS lin. lata minus acuminata qimm in typo glaucescentia, aculeis majo- 
ribus, marginalibus pallidis lanceolato-deltoideis 2-2J lin. longis. C. B. 
Spei. Hort. Chelsea, anno 1776 ! (herb. Mus. Brit.). A. subtubercu- 
LATA, Baw. in Phil. Mag. Oct. 1825, 280, est forma minor aculeis mino- 
ribus crebrioribus; et A. suberecta. Haw. Syn. 84, est forma major Mis 
6-7 poll, longis. 

Var. MACiLENTA, Ba^er. Folia tenuiora purpureo tincta 3-4 poll, 
longa medio 2 lin. crassa basi 8-9 lin. lata facie profiinde canaliculata, 
tuberculis facialibus paucis, dorsalibus numerosis. , C. B. Spei, V. v. in 
hort. Peacock. 

6. A. VIRENS, Haw. in Trans. Linn. Soc. vii. \7i Sytiops. SSi Ker in 
Bot. Mag. 1. 1355; Roem. et Schultes, Syst, -nu 6B6 ; Salm^DyeJc^ Aloe, 
sect. XV. fig. 8 ; Kunth, Enum. iv. 518. Subacaulis. Folia 30-40 dense 
rosulata lanceolata acuminata semipedalia e basi 1 poll, lata ad apicem 
attenuata viridia baud lineata medio 3-4 lin. crassa facie parce dorso 
copiose irregulariter albido maculata superne tuberculata, dentibus margi- 
nalibus patulis deltoideis pallidis 1^-2 lin. longis. Scapus simplex gracilis 
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semipedalis. Racemus laxus semipedalis simplex, expansus 3-4 poll, 
diam., pedicellis rubellis 15-18 lin. longis, bracteis lanceolatis acutis 5-6 
lin. longis. Periantbium splendide rubrum cylindricum 121-24 lin. Ion- 
gum, laciniis lanceolatis apice viridulis tubo aequilongis. Stamina peri- 
antbio sequilonga. Stylus demum exsertus. C. B. Bpei, ante 1790 
introducta. 

Var. MACiLENTA, Baker. Minor, foliis tenuioribus purpureo tinctis 
facie canaliculatis. C. B. Spei. V. v. in bort. Peacock, 

7» A. Bowiba, Schultes fil. Syst.Veg. vii. 704; SalnuDych,Aloe, sect. xiv. 
bg. 1 ; Kuntha Enum. lY. 615.— Bowiea africana, Haw. Phil. Mag. 1824, 
299, 1827, 214 ; A. DC. PI Bar, Hort. Genev. fasc. vii. 21, t. 2. Acanlis 
dense rosulata. Folia 30-40 omnia ascendentia e basi deltoidea lanceo- 
lato-acuminata 4-5 poll, longa basi 6-8 lin. lata carnosa facie planiuscula 
glauco-viridia inermia, dorso rotundata maculis parvis albidis copiosis deco- 
rata basi brnnneo striata, aculeis marginalibus minutis albidis deltoideis. 
Pedunculus gracilis simplex subpedalis, bracteis paucis vacuis lanceolatis 
instructus. Racemus laxus semipedalis 20-30-florus, expansus 18-21 lin. 
diam., pedicellis brevissimis, bracteis lanceolatis acutis 3-A lin. longis. 
Periantbium clavatum albo-viridulum rubro tinctum 6-7 lin. longum, tubo 
campanulato, segmentis lanceolatis. Genitalia 3-4 lin. exserta, C. B. Spei, 
anno 1822 a Bowie introducta. V. v. florif. in hort. Saunders. 

8. A. Ecklonis, S aim -Dyck, Aloe, sect. xxi. fig. 2. Subacaulis. Folia 
dense rosulata ensiformia 10-1 2 poll, longa e basi 15-18 lin. lata ad apicem 
sensim attenuata immaculata baud bneata glaucescentia deorsum plana 
superne canali'eulata, exteriora recurvata, dentibus crebris patulis minutis 
deltoideis albidis. Pedunculus subpedalis simplex, bracteis pluribus 
vacuis prseditus. Racemus densus capitatus, expansus 3 poll, diam., 
pedicellis cernuis 15-18 lin. longis, bracteis lanceolatis acutis viridibus 5-6 
bn. longis. Periantbium oblongum aurantiacum 9-10 lin. longum, tubo 
brevi infundibulari, segmentis elongatis lanceolatis apice viridibus. Geni- 
talia exserta. C, B. Spei. Ecklon versus annum 1836 inbortos europseos 
introduxit. 

9. A, LON GIST YLA, Ba^;cr. Aeaulis, babitu omnino Folia 

circiter 30 dense rosulata laneeolata 4-6 poll, longa 9-10 lin. lata viridia 
immaculata facie laevia dorso parce irregulariter tuberculato-aculeata, apice 
pungente, dentibus marginalibus deltoideis pallide brunneis subdistantibus 
1| lin. longis. Scapus valde robustus simplex semipedalis. Racemus 
simplex densus semipedalis, expansus 4-4^ poll, diam., pedicellis brevissi- 
mis, bracteis deltoideis vel lanceolatis acutis 6-12 lin. longis. Periantbium 
rubrum 21-24 lin. longum, segmentis tubo 2-3plo brevioribus. Stamina 
breviter exserta. Stylus demum 6-9 lin. exsertus. C. B. Spei in ditione 
onentali, Dr%e 8640 1 Graaf Reinet, Bolus 689 1 
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10. A. Kraussii, Baker. Acaulis. Folia 8-10 disticha suberecta 
lineariamacera 4-5 poll, longa 5-6 lin. lata viridia immaculatahaud lineata 
margine angustissimo albido corneo minute denticulate. Pedunculus sim- 
plex 6-8-pollicaris deorsum anceps, bracteis multis vacuis deltoideis aeumi- 
natis prseditus. Racemus capitatus densus, expansus 2-2| poll, diam., 
pedicellis ascendeutibus 9-12 lin. longis, bracteis lanceolatis acuminatis 
pedieello diiplo brevioribus. Perianthium luteura 5-6 lin. longum, tube 
brevissimo, segmentis lanceolatis. Stamina perianthio aequilonga. St 3 ?lus 
distincte exsertus. Natal, Krauss 275! (Herb. Mus. Brit.) 

11. A. MICRACANTHA, Haw. SuppL 105; Sims in Bof. Mag. t. 2272; 
Link et Otto, Ic. 87, t. 40 ; Roem. et Schultes, Syst. vii. 797 ; Sahn-Dyck, 
Aloe, sect, xxi. fig. 1. Brevissime caulescens. Folia 15-20 multifaria 
dense rosulata ascendentia faleata linearia exteriora sesquipedalia basi 
9-12 lin. lata ad apicem acuminatum sensim attenuata viridia facie pro- 
funde canaliculata parce maculata dorso rotundata maculis copiosis albidis 
minutis prsedita, margine albido anguste cartilagineo dentibus minutis 
albis crebris deltoideo-cuspidatis. Scapus simplex pedalis superne brac^ 
teis pluribus vacuis prseditus. Racemus simplex densus corymbosus, ex- 
pansus 31-4 poll, diam., pedicellis apice cernuis 1-2 poll, longis, bracteis 
l anceolatis acutis 9-12 lin. longis. Perianthium rub rum cylindricum 1 5-1 8 
lin. longum, tubo brevissimo, segmentis lanceolatis apice viridibus. Geni- 
talia perianthio sequilonga. O. B. Spei, a Bowie anno 1819 introducta. 

12. A. LINEATA, Haw. in Trans. Linn. Soc. vii, 18 ; Syn, 79 ; Roem. 
et Schultes, Syst. vii. 689 ; Salm^Dyck, Aloe, sect. xvii. fig. 1 ; KuntJi, 
Enum. iv. 520. — A. perfoliata, var. lineata, Soland. in Ait. Hort. Kew. i. 
466. Caulis sestate semipedalis vel pedalis simplex 2 poll, diam. Folia 
dense rosulata lanceolata subpedalia basi 2 poll, lata e basi ad apicem 
sensim angustata pallide viridia iramaculata ubique persistenter viridi 
lineata basi plana medio 3 lin. crassa superne canaliculata utrinque iner- 
mia, dentibus marginalibus crebris lanceolato-deltoideis rubellis lf-2 lin. 
longis. Scapus simplex pedalis superne bracteatus. Racemus densus 
semipedalis, pedicellis apice cernuis 15-18 lin. longis, bracteis oblongo- 
lanceolatis pallidis pedieello duplo brevioribus. Perianthium rubellum 
cylindricum 15-18 lin. longum, segmentis lanceolatis elongatis. Genitalia 
permthio sequilonga. C. B, Spei, ante annum 1789 introducta. 

13. A. ScHiMPERi, Todaro, Hort Bot. Fanorm. i. 70, t. 16. — A. lineata, 
var. latifolia, A. Br. Ind. Sem. Hort. Berol.1869, 7. Breviter caulescens, 
caule simplici. Folia 20 dense rosulata oblongo-lanceolata subpedalia 4 
poll, lata glauco-viridia distincte lineata interdum obscure maculata medio 
3-4 lin. crassa supra medium canaliculata, margine tenui rubello corneo 
dentibus minutis patulis deltoideis crebris irregularibus interdum confluen- 
tibus praedita. Scapus vahdus tripedalis superne valde ramosus, racemis 
densis eorymbosis 4 poU. diam., pedicellis 12-15 lin. longis, bracteis minu- 
tis» Perianthium splendide rubrum 18-21 lin. longum, supra ovarium 
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distincte constiictum, seg mentis brevibiis. Genitalia inclusa. Abyssinia, 
Schimper, In Hort. Berol. anno 1869 culta. 

14. A. BREViFOLTA, MilUv, Gard, Diet, edit. vi. No. 8 ; DC. Plantes 
Grasses, t. 81 j Haw. Byn. 80 ; Lindl. in Bot. Reg. t. 996 ; Salm-Dych, 
Aloe, sect. xvi. fig. 1, non Haw. in Trans. Linn. Soc. vii. 23. — ^A. prolifera. 
Haw. in Trans. Linn. Soc. vii. 16; Kunth, Enum. iv. 619. — A. perfoliata 
y, Lam. Enc. i. 88. — A. africana caulescens foliis glaucis brevissimis, 
Commel, Prcelud. t. 22. Breviter caulescens, caule simplici. Rosula 
foiiorum 6-7 poll. diam. Folia 30-40 densissiraa lanceolata 3-4 poll, 
longa basi 1 poll, lata glauca immaculata baud lineata facie inermia deor- 
sum turgida vel plana sursum concava medio 3-4 lin. crassa dorso con- 
vexa superne parce tuberculato-aculeata, aculeis marginalibus lanceolato- 
deltoideis albidis 1-1 1 lin. longis. Pedunculus simplex subpedalis brac- 
teis multis vacuis praeditus. Racemus densus semipedalis, expansus 2|-3 
poll, diam., pedicellis apice cernuis 6-^12 lin. longis, bracteis lanceolatis 
acutis pedicello brevioiibus. Perianthium rubmm cylindricum 16-18 lin. 
longum, segmentis lanceolatis tubo longioribus. Genitalia periantbio 
sequilonga. C. B. Spei. 

Var. POSTGENiTA, Roem. ei Schultes, Syst. vii. 1714 i Hunth, Enum. 
iv. 519. — A. prolifera, var. major, Balm-Dyck, Cat. 23 ; Haw. Suppl. 44 , 
Major, foliis 4-5 poll, longis, deorsum 15-18 lin, latis. 

Var. DBPBBSSA, Haw. in Trans. Linn. Soc. vii. 16 ; Syn. 80, excl. syn.; 
Salm-Dych, Aloe, sect. xvi. fig, 3 ; Kunth, Enum. iv. 519. — ^A. africana cau- 
lesce ns foliis glaucis brevioribus, etc., Commel. Prcelud. t. 21. — A. perfo- 
liata /3, Lam. Ency. i. 88. Major, foliis semipedalibus deorsum 1 1-2 
poll, latis facie interdum parce tuberculato-maculata. Pedunculus sesqui- 
pedalis vel bipedalis, floribus paulo majoribus. C. B. Spei. 

15. A, Sbrea, do. Plantes Grasses, t. 81 ; Jacq. Fragm. t. 61 ; Haw. 
Suppl. 44; Roem. et Schultes, Sysf. vii. 687? Kunth, Enum. iv, 519. 
Subacattlis vel breviter caulescens, Rosula foiiorum 9-12 poll. diam. 
Folia 30-40 dense rosulata lanceolata 3-5 poll, longa deorsum 12-18 lin, 
lata glauca immaculata baud lineata seniora purpureo tincta facie inermia 
basi turgida sub apicem concava medio 3-4 lin. crassa, dorso concava apice 
parce tuberculato-aculeata, aculeis marginalibus crebris deltoideis albidis 
l-lj lin. longis in Imeam albidam corneam basi confluentibus. Scapus 
simplex sesquipedaiis vel bipedalis, bracteis vacuis multis prseditus. Ra- 
cemus simplex densus semipedabs et ultra, expansus 3-4i poll. diam. , 
pedicellis 6-12 bn. longis, bracteis lanceolatis acutis 6-9 lin. longis. Pe- 
riantbium cybndricum splendide rubrum 18 lin. longum, segmentis tub o 
longioribus. Genitaba demum breviter exserta. C, B. Spei, in bortos 
nostros ante annum 1818 iiitroducta. Ab A. 6rm/bZm receditaculeis cre- 
brioribus in marginem corneiim albidum confluentibus. 

16. A. GBAUCA, MiUer, Gard. Diet, edit. vi. No. 16; Haw, in Trans. 
Unn. SQc. vb. 18; Syn. 79; Roem. et Schultes, Syst.vh. 690 ; Salm-Dych, 
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Aloe, sect. xvii. fig. 2 ; Kunth^ Enum. vi. 520. — A. rhodocantha, DC. 
Plantes Grasses, t. 44 ; Qawl. in Bot. Mag. t. 1278. Breviter caulescens, 
caule simplici jestate setnipedali vel pedali I 5-2 poll^ diam. Folia 30-40 
dense rosulata exteriora hand recurvata lanceolata 6-8 poll, longa e basi 
lJ -2 poll, lata ad apiceiu sensim angustata intense glauca immaculata 
obscure verticaliter lineata medio 3-4 lin. crassa facie supra basin leviter 
concava dorso apice parce tuberculato-aculeata, dentibus marginalibus del™ 
toideis insequalibus rubro-bnmneis patulis 1-1 1 lin.dongis. Pedunculus 
simplex pedalis vel sesquipedalis bracteis muitis vacuis magnis prseditus 
sublaxus semipedalis vel pedalis, expansus 3|-4 poll, diam., pedicellis 
apice cernuis l-lj poll, longis, bracteis deltoideis 6-9 lin. longis. Perian- 
thium paliide rubrum cylindricum 15-16 lin. longum, tubo subnullo, seg- 
mentis elongatis apice viridibus. Genitalia perianthio aequilonga. C, B, 
Spei, anno 1731 introducta. 

Ybx. uxjBfCATA., Schultes, Obs. 20. — A. glauca, var. spiiiosior, Haw. 
Revis. 40. Folia minus glauca magis patula dorso apice parce tuberculato- 
aculeata, dentibus marginalibus major ibus igneo-rubris. C. B. Spei, 

17 . A. HETERACANTHA, — A. inevmis, H ort.f vias ForsJc. Caulis 

brevis simplex. Rosula foliorum 15-18 poll. diam. Folia densa lanceo- 
lata acuminata 9-12 poll, longa lJ-2 poll, lata viridia facie supra basin 
canaliculata parce irregulariter albo maculata medio 3-*4 lin; crassa utrin- 
que inermia juniora obsem’e viridi lineata seniora concoloria exteriora apice 
recurvata margine raro inermia ssepissime dentibus paucis parvis deltoideis 
albidis 4-1 lin. longis prsedita. Flores ignoti. Patria ignota. V. v. in 
Hort. Kew. etc. 

18. A. Perryi, Baker, Habitus A. heteracantkce. Caulis simplex 1 
poll. diam. Folia rosulata lanceolata 7“8 poll, longa 24 poll, lata infra 
medium ad apicem angustata paliide giauco-viridia immaculata obscure 
verticaliter lineata supra basin canaliculata medio 3-4 lin. crassa, dentibus 
marginalibus crebris deltoideis 1 lin. longis apice corneis brunneis infimis 
exceptis ascendentibus. lufloreseentia sesquipedalis, pedunculo communi 
ancipiti vix pedali, ramis tribus, racemis densis 3-4 poll, longis, pedicellis 
3-4 lin. longis, bracteis lanceolatis pedicellis subsequilongis. Periantbium 
irridulum 9-10 lin. longum, segmentis oblongis tubo triple brevioribus. 
Genitalia inclusa. Insula Boco^ra, Wykeham Perryi Collin.* Dr. 1. B. 
Balfour ! 

19. A. CHiNBNSis, Baker in Bot. Mag, t. 6301.— A. barbadensis, var, 
cbiuensis. Haw. Suppl, 45; Kmth, Emm. iv. 522. Breviter caulescens, 
caule simplici. Folia 15-20 dense rosulata, in plantis junioribus saepe 
subdisticlia, ensiformia 9-12 poll, longa deorsum l^-polL lata paliide viri- 
dia baud lineata maeubs paucis albidis parvis ssepe decorata basi subplana 
medio 3-4 lin. crassa supra basin canaliculata, aculeis marginalibus dis* 
tantibus deltoideis pallidis 1-1 4 lin. longis. Pedunculus sinaplex pedalis 
vel semipedalis. Racemus laxus simplex 6-8-poliicaris, expansus 2 poll. 
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diam., pedicellis cernuis 1^2 lin. longis, bracteis lanceolatis vel deltoideis 
3-4 lin. longis. Perianthium luteum cylindricum 1 poll, longiim, segmen- 
tis lanceolatis tubo triple longioribus. Stamina perianthio aequilonga. 
Stylus demum breviter exsertus. China, anno 1817 in hortos europseos 
introducta. 

20. A. CRAssiPES, Baker* Folia ensiformia pedalia et ultra e basi 7-8 
lin. lata ad apicem acuminatum sensim attenuata distincte verticaliter 
viridi lineata, aculeis marginalibus patulis deltoideis, inferioribus 4 
longis, superioribus sensim minoribus. Scapus simplex validus sesqtii- 
pedalis deorsum anceps. Racemus laxus semipedalis, expansus 2^-3 poll, 
diam., pedicellis ascendentibus, inferioribus 1 poll, longis, bracteis lan- 
ceolatis acutis 4-6 lin. longis. Perianthium cylindricum 15 lin. longum, 
supra ovarium leviter constrictum, tubo eampanulato, segmentis elongatis. 
Genitalia inclusa. Africa tropicalis centralis inter Suakin et Berber^ 
Schweinfurth 3765 ! 

21 . A. ANGOLENSis, Baker m Trans, Linn, Soc, 2nd ser. Bot. i. 263. 
Subacaulis. Folia dense rosulata ensiformia acuminata 1^-2 poll, lata 
glauco-viridia immaculata falcata utrinque inermia, aculeis marginalibus 
marginalibus distantibus deltoideis corneis pallidis uncinatis J-1 lin. 
longis. Pedunculus validus ramosus 2-3-pedalis. Raeemi densi 3-4 poll . 
longi, expansi 2 poll, diam., pedicellis infimis 2-3 lin. longis, bracteis del- 
toi<leis 4-6 lin. longis. Perianthium sulphureum cylindricum 9-10 lin . 
longum, segmentis vitidi vittatis tubo duplo longioribus. Genitalia in- 
clusa. Angola in ditione Barro do JBenga, Welwitsch 3728 ! 

22. A. LOMATOPHYLLOIDES, Balffil, in Journ. Linn. Soc. xvi. 22* 
Baker, FI. Maurit. 372. Subacaulis. Folia dense rosulata ensiformia 
acuminata l^~2-pedalia deorsum 2^-3 poll, lata viridia immaculata denti- 
bus marginalibus deltoideis patulis pallidis i-1 lin. longis. Pedunculus 
semipedalis vel pedalis trifurcatus. Raeemi densi 3-6 poll, longi, pedi- 
cellis inferioribus demum 6-12 lin. longis, bracteis minutis lanceolatis vel 
deltoideis. Perianthium rubellum 8-9 lin. longum, tubo eampanulato, 
segmentis tubo duplo longioribus. Genitalia demum breviter protrusa. 
Insula Rodriguezi Dr. L B. Balfour 1306 ! 

23. A. STRIATA, Haw. in Trans, lAnn. Soc. vii. 18 (1804); Syn. 81. — 
A‘ paniculata, Jacq. Fragm. 48, t. 68 (1809); Roem. et Sckult. vii. 691 ; 
,Kunfhf Enum. iv. 622. — A. albocincta. Haw. Suppl. 43; Kunth, Enum, 
iv. 526. — ^A. Hanburiana, Naud. in Rev. Hort. 18/5, 165. — Caulis sestate 
pedalis velbipedabs 3-4 poll. diam. Folia 12-20 dense rosulata exteriora 
recurvata lanceolata sesquipedaba vel bipedalia 4-6 poll, lata glauca ob- 
scure maculata et lineata facie subplana medio 3-4 lin. crassa margine 
palbde cartilagineo aibido vel rubro tincto integro crispato 1 bn. lato prse- 
dita ubique inermia. Scapus validus ramosissimus sesquipedalis vel bipe- 
dalis, racemis 20 vel ultra brevibus capitatis, expansis 2-2i poll, diam., pe- 
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dicellis ascendentibus, iriferioribus, 6-9 linriongis, bracteis parvis lanceola- 
tis vel deltoideis. Perianthium splendide rubrum 10-12 lin. longum, tubo 
clavato supra ovarium valde constrictum, segmentis tubo duplo brevioribus. 
Stamina perianthio aequilouga. Stylus demum exsertus. (7. JB. Spei, in 
ditione oriental^ MacOwan 1144! Cooper! Ante 1795 introducta. A. 
BHODOCiNCTA; Hort.j est forma margine cartilagineo pallide rubello. 

24. A. SBRRULATA, llaw. in Trans, Linn, Soc. vii. 18 ; Sims in JBot, 
Mag. tab. 1415; Schultes fil, Syst, vii. 697 ; Salm-‘Dyck, Aloe, sect. xx. 
fig. 1 ; Kunth, Enum, iv. 522. — A. perfoliata, var. serrulata, Soland, in 
Ait, Hort. Kew, i. 466. Caulis simplex sestate i-2 -pedalis 1^-2 poll. diam. 
Folia 12-20 dense rosulata lanceolata 6-9 poll, longa deorsum l|-2i poll, 
lata pallide viridia medio 3-4 lin. crassa facie infra apicem plana vel leviter 
concava obscure lineata maculis copiosis albidis parvis obscure seriatis 
prsedita, margine continuo corneo aculeis minutis corneis deltoideis den- 
ticulato, exteriora recurvata. Pedunculus simplex subpedalis. Raceinus 
subdensus semipedalis, pedicellis 6-9 lin. longiSj bracteis lanceolatis acu- 
minatis 3-4 lin, longis. Perianthium rubellum 15-18 lin. longum cylin- 
dricum, supra ovarium vix constrictum, segmentis oblongis tubo 3-4plo 
brevioribus. Stamina perianthio sequilonga. Stylus demum breviter ex- 
sertus. C. B, Spei. 

Var. ? A. PALLBSCENS, Saw, Revis, 41, Minor, lineis et maculis 
obscuris. Flores ignoti, Patria ignota, 

25. A. TENUiFOLiA, Lam.Eucy, i. 8?*^A. Kirkii, Baker, MSS, Bre- 
vissime caulescens. Folia 10-12 dense rosulata lanceolata 12-15 poll, 
longa 2-2^ poll, lata infra medium ad apicem sensim angustata pallide 
viridia nullo modo lineata maculis parvis oblongis copiosis confluentibus 
irregulariter seriatis prsedita medio 1^-2 lin. crassa facie infra apicem 
plana margine et basi rubro-brunneo tincta, aculeis marginalibus crebris 
deltoideis insequalibus rubro-brunneis i lin. longis. Fiores ignoti. Africa 
tropicalis austro-orient alls in ditione Zanzibar, a. cl. Kirkio anno 1877 
missa. 

26. A. MACROCARPA, Todaro in Hort. Bot. Panorm. 36, t. 9. Brevis- 
sime caulescens, caule simplici. Folia 12-20 dense rosulata ovato- lanceo- 
lata subpedalia deorsum 3-4 poll, lata apice canaliculata medio 3-4 lin. 
crassa fade Isete viridia baud lineata maculis copiosis magnis oblongis 
albidis irregulariter seriatis praedita, aculeis marginalibus crebris deltoideis 
patulis i lin. longis apice corneis rubro-brunneis. Pedunculus bipedalis 
trifurcatus. Racemi laxi, terminalis semipedalis, expansi 2^3 poll, 
diam., pedicellis inferioribus 5-6 lin. longis, bracteis parvis lanceolatis 
acutis. Perianthium clavatum splendide rubrum 15-16 lin. longum, tubo 
supra ovarium valde constrictum, segmentis lanceolatis tubo brevioribus. 
Genitalia perianthio aequilouga. Abyssinia, Schimper anno 1870 in 
bortos europaeos introduxit. 
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27 . A. ALBociNCTA X GRANDiDENTATA. Brcvissime caulesccRS, 
eaule simplici. Folia 10-15 dense rosulata subpedalia, deorsum 3-4 poll, 
lata infra medium ad apicem sensim augustata, facie infra apicem plana 
medio 3-4 lin. crassa priinum glauco-viridia demum pallide viridia obscure 
lineata maculis copiosis albidis oblongis parvis obscure seriatis instructa 
iibique corneo marginataa dentibus ereberrimis deltoideis 4 Hn. iongis om- 
nino corneis pallide rubro-brunueis. Flores ignoti. Hybrida hortensis 
in hort. Kew. a Ljmcbio facta anno cireiter 1877. 

28. A. Saponabia, Haw, Syn, 83; Schultes fiL Syst, vii. 699; Kunth, 
Emm, iv. 526. — A. disticha. Miller^ Diet, edit, vi. No. 5 (nomen primum 
sed ineptum).— A. maculosa, Lam. Ency. i. 87; eos parte, — A. umbellata, 
var. minor, DC. Plantes GrasseSyt. 98,— A. umbellata, Salm-DycJcj Aloe^ 
sect, xxiii. fig, 1. — K. perfoliata, var. saponaria, Soland, in Ait. Hort. 
Kew. i. 467} excl. syn. Dill. — ^A. picta, var. minor, Willd. Sp. Plant, ii. 
187* — A. Saponaria, var. minor. Haw. in Trans, Soc. Linn. vii. 17 j Sims 
in Pot. Mag. tab. 1460.— A. africana maculata spinosa major, Dill. Hort^ 
Blth. 17 , tab. 14. fig. 15. Breviter caulescens, eaule simplici 1^-2 poll, 
diam. Folia 12-20 dense rosulata lanceolata 9-12 poll, longa 18-24 lin, 
lata infra medium ad apicem angustata medio 3-4 lin. lata facie deorsum 
plana dorso turgida viridia maculis albidis copiosis oblongis irregulariter 
seriatis instructa ssepe plus minusve distinete lineata, aeuleis mavginalibus 
contiguis deltoideis cuspidatis corneis apice rubro-brunneis 1^2 lin. lon- 
gis, Scapus l-2-pedalis simplex vel parce ramosus. Racemi densi corym- 
bosi 3-4 poll, longi et lati, pedieellis infevioribus lf-2 poll. Iongis, brac- 
teis parvis lanceolatis aeutis. Perianthium splendide rubro-luteum 18-21 
lin. longum, supra ovarium constrietum, segmentis dorso viridulis tubo 
duplo brevioribus. Genitalia perianthio ^equilonga. C. B. Spei^ Drege 
8635 1 etc. Tar. luteo-striata. Haw., est forma folds conspicue 
albido-striatis. Var. bbachyphylla, Baker, est forma nana subacaulis 
folds 3-4 poll. Iongis, aeuleis minoribus pedunculo simplici subpedali. 

29. A. latifolia. Haw. Syn. 82; Schultes jil. Syst. vii. 700; Kunth, 
Enum. iv. 626 ; Salm-Dyck, Aloe, sect, xxiii. fig. 3.— A. Saponaria, var. 
latifolia. Haw. in Trans. Linn. Soc. vii. 18 ; Sims in Bot. Mag. tab. 1346. 
Breviter caulescens, eaule sestate 1-2-pedali, li-2 poll, diam., semper sim- 
pliei. Folia 12-20 dense rosulata ovato-lanceolata subpedalia deorsum 
2^-3 J poll, lata infra medium ad apicem sensim angustata facie infra api- 
cem plana medio 3-4 lin. crassa viridia baud lineata maculis magnis 
copiosis lineari-oblongis albidis in-egulariter seriatis instructa, aeuleis 
marginalibus deltoideis cuspidatis 1^2 lin. Iongis apice corneis rubro- 
brunneis. Pedunculus bipedalis robustus sjepissime ramosus, ramis 3-4 
erecto^patentibus. Racemi dense corymbosi, terminalis 4-5 poll, longus 
et latus, pedieellis inferioribus 1^2 poll, Iongis, bracteis lanceolatis acu- 
minatis 12-15 lin. Iongis. Periptbium splendide luteo-coccineum 15-18 
lin, longum, supra ovarium leviter constrietum, segmentis dorso viridulis 
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tubo subduplo brevioribus. Genitalia perianthio sequilonga. C. B. Spei 
in ditione orientally Bolus 751 ! etc. In hortos europseos anno 1795 intro- 
troducta. A. leptophylla, N. E, Browns MSS,, a typo prsesertim recedit 
foliis tenuioribus. 

30. A. OBSCURA, Miller, Gard. Diet, edit. vi. No. 7; Haw. Syn. 82; 
Schultes fil, Syst. Yii, 700; Kuntk, Enum. iv. 526. — A. perfoliata, var. 
obscura, Soland. in Ait. Hort, Kew. i. 467. — A. africana maeulata spinosa 
minor. Dill* Hort. Elth.toh, 16. fig. 16.— A. maculosa, Lam. Ency. i. 87, 
ex parte. — A. picta, Thunb. Biss. No. 4, ex parte \ DC. Plantes Grasses, 
t. 97 ; Sims in Bot. Mag. t. 1323 ; Salm-DycJc, Aloe, sect, xxiii. fig. 2. 
Caulis simplex sestate pedalis 1^-2 poll. diam. Folia 15-30 dense rosu- 
lata subpedalia deorsum 2-3 poll, lata facie infra apicem plana medio 3-4 
lin. crassa viridia primum leviter glaucescentia obscure lineata maculis 
copiosis albidis parvis oblongis irregulariter seriatis instructa, aculeis mar- 
ginalibus deltoideo-cuspidatis 1-1^ lin. longis apice corneis brunneis. Sca- 
pus validus 14 - 2 -pedalis simplex vel parce ramosus, basi anceps, superne 
bracteis vacuis multis deltoideis instructus. Racemus densus semipedalis 
vel interdum pedalis, expansus 4-5 poll, diam., pedicellis ascendentibiis 
12-21 lin, longis, bracteis deltoideis euspidatis 4-6 lin. longis. Perian- 
thium splendide coccineum 15-18 lin. longum, supra ovarium leviter con- 
strictum, segmentis lanceolatis dorso viridibus tubo subduplo brevioribus. 
Stamina perianthio sequilonga. Stylus demum exsertus. C. B. Spei. 

31. A. coMMUTATA, Todaro,Hort. Bot. Panorm,. i. 75, 1. 18. Acaulis. 

Folia 10-12 dense rosulata oblongo-lanceolata 10-12 poll, longa 2-3 poll, 
lata medio 3-4 lin. crassa, facie infra apicem plana viridia obscure lineata 
maculis copiosis albidis oblongis obscure seriatis praedita, aculeis margiui- 
bus deltoideo-cuspidatis lJ-2 lin. longis apice corneis rubro-brunneis. 
Peduiiculus 2-3-pedalis sursum ramosus j racerai 3-6 poll, longi, inferne 
laxi, expansi 2^3 poll, diam., pedicellis ascendentibus 6-9 lin. longis, 
bracteis parvis lanceolatis acutis. Perianthium splendide rubrum 12-18 
lin. longum supra ovaidum distinete constrictum, segmentis tubo breviori- 
bus. Genitalia perianthio sequilonga. Abyssinia, alt. pedum, 

Schimper 798, coll. 1863-68 ! (Herb. Mus. Brit.). In Hort. bot. Pauorm. 
anno 1878 culta. lutex latifoliam grandidentatam rntdlnm tenens . 
“ Erreh ’Mncolarum. 

32. A. Green II, J^reviter caulescens, cable simpliei IJpoll. 

diam. Folia dense rosulata lanceolata 15-18 poll, longa deorsum 2|-3 
poll, lata infra medium ad apicem sensim angustata medio 3-4 lin. crassa 
facie infra apicem plana nitide viridia obscure lineata maculis copiosis ob- 
longis albidis irregulariter seriatis praedita, aculeis marginalibus crebris 
deltoideis euspidatis 1J~2 lin. longis apice corneis rubro-brunneis. Inflo- 
rescentia bipedalis, ramis 5-7 ascedentibus. Eacemi oblongi 4-8 poll, 
longi, expansi 3 poll, diam., pedicellis inferioribus 5-6 lin. longis, bracteis 
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lauceolatis acuminatis pedicello subaequilongis. Perianthium pallide 
rubrum 14-15 lin. longunij tubo supra basin globosam conspicue con- 
stricto, segmentis tubo 2-3plo brevioribus. Stamina longiora cum stylo 
breviter exserta. C. B, Spei. V. v. in bort, Kew., ubi anno 1879 floruit. 

33. A. GRANDIDENTATA, Salm-Dych, Hort. 329 ; Aloe) sect, xxiii. fig. 4 ; 
Schultes Jil. Syst, Veg, vii. 699 j Kunth, Enum. iv. 625. Breviter cau- 
leseens, caule semper simplici aestate pedali 2^2 poll. diam. Folia 12-20 
dense rosulata lanceolata 12-20 poll, longa deorsum 2i-3 poll, longa infra 
medium ad apicem sensim angustata facie infra tertiam superiorem plana, 
medio 3-4 lin. crassa viridia obscure lineata maculis copiosis oblongis 
albidis confluentibus irregulariter seriatis prsedita, aculeis marginalibus 
crebris deltoideis cuspidatis 2 lin. longis apice corneis rubro-brunneis. 
Pedunculus robustus purpureus bipedalis, ramis 5-7 ereeto-patentibus. 
Racemi laxi 6-8 poU. longi, expansi 2-2^ poll, diara pedicellis infeiuori- 
bus 5-6 lin. longisj bracteis lance olatis acutis pedicello subsequilongis. 
Perianthium clavatum 12-13 lin. longum pallide rubro-luteura supra ova- 
rium distincte constrictum, segmentis tubo sequilongis dorso viridulis. 
Genitalia periantbio subaequilonga. C. B. SpeL In bortos europeeos anno 
1822 introducta. 

34. A. GASTBRioiDES , Baker, Brevissime caulescens, caule simplici. 
Folia dense rosulata crassa lanceolata 4-5 poll, longa viridia insigniter 
lineata et maculis copiosis oblongis albidis irregulariter seriatis instructa, 
dentibus marginalibus parvis deltoideis. Scapus simplex subpedalis. Ra- 
cemus laxus oblongus, pedicellis inferioribus 6-9 lin. longis, bracteis lan- 
eeolatis acutis pedicellis subduplo brevioribus. Periantbium 1 poll, ion- 
gum splendide coccineum supra basin globosam valde constrictum, seg- 
mentis lanceolatis dorso viridulis tubo subduplo brevioribus. Genitalia 
inclusa. C. B. Spei, V. v. in Hort. Kew., ubi anno 1875 floruit. 

36. A. TRICOLOR, Baker in Bot. Mag, t. 6324. Brevissime caules- 
cens, caule semper simplici. Folia 12-16 dense rosulata lanceolata 5-6 
poll, longa deorsum 1^2 poll, lata infra medium ad apicem sensim angus- 
tata medio 5-6 lin. crassa dorso rotundata facie leviter turgida viridia 
maculis parvis oblongis copiosis irregulariter seriatis baud lineata, aculeis 
marginalibus patulis crebris deltoideo-cuspidatis f-l lin. longis sursum 
corneis rubro-brunneis instructa, exteriora valde recurvata. Scapus ses- 
quipedalis glaucus purpmeus. Panicula deltoidea, racemo termiuali laxo 
oblongo 3-4 poll, longo 2 poll, lato, laterajibus 2-3 brevioribus peduncu- 
latis, pedicellis ascendentibus 3-4 lin. longis, bracteis parvis lanceolatis 
pedicellis subjequilongis. Perianthium coccineum cylindricum subpolli- 
care medio vix constrictum, segmentis oblongis tubo brevioribus. Geni- 
talia periantbio sequilonga. F atria ignoia, verisimiliter C. B, Spei, 

36. A. AGAV^POLIA, Todaroj Hort. Bot. Panorm. i. 85, t. 23. Breviter 
caulescens, caule simplici. Folia 20 vel ultra dense rosulata lanceolata 
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sesquipedalia deorsum 4-4^ poll, lata tenuia macera per totam longitudi- 
nem canaliculata viridia obscure lineata maculis parvis oblongis albidis 
sparsis praedita, margine tenuissimo albocarneo, dentibus deltoideis 1“1| 
lin. longis. Pedunculus tripedalis superne 6-furcatus 5 raeemi oblongi 
subdensi3-4 poll, longi, pedicellis3-41in. longis, bracteis lanceolatis acutis 
pedicello subsequilongis. Perianthium rubrum 15 lin. longum, supra ova- 
rium leviter constrictum, segmentis tubo aequilongis dorso viridibus. 
Genitalia demum leviter exserta. Africa tropiealis'i In Hort. bot. 
Panorm. anno 1879 culta. 

37. A. ZEBRiNA, Baker in Trans, Linn, Soc. 2nd ser. Bot. i. 264. 
Breviter caulescens^ caule simplici semipedali 1^2 poll. diam. Folia dense 
rosulata laneeolata 6-12 poll, longa l|-~2 poll, lata acuminata crassa glau- 
cescentiadistincte lineata utrinque maculis albis seriatis prsedita^aculeismar- 
ginalibus deltoideis patulis corneis brunneis l|-2 lin. longis. Pedunculus 
tripedalis superne fureatus ; raeemi laxi, terminalis subpedalis, expansus 

2- 2^ poll, diam., pedicellis ascendentibus 3-6 lin. longis, bracteis lanceo- 
latis acurainatis 3-4 lin. longis. Perianthium rubrum 12-15 lin. longum, 
tubo supra ovarium constricto, segmentis tubo 2-3plo brevioribus. 
Stamina periantbio aequilonga. Stylus demum interdum leviter exsertus. 
Angola, Welwitscb ! 

38. A. PLATYPHYLLA, Baker in Trans. Linn, Soc. Bot. i. 264. Caulis 
simplex semipedalisvel pedalis. Folia dense rosulata laneeolata sesqui- 
pedalia 2^-3 poll, lata glauco-viridia eonspicue lineata maculis oblongis 
copiosis subseriatis picta, aculeis marginalibus deltoideis corneis brunneis 
patulis IJ lin. longis. Pedunculus ramosus tripedalis, racemis elongatis 
sublaxis semipedalibus vel pedalibus, pedicellis ascendentibus 4-6 lin. 
longis, bracteis parvis lanceolatis. Perianthium rubrum 12-15 lin. longum, 
segmentis brevibus. Genitalia periantbio sequilonga. Angola, in dumetis 
siocis ditionis Pungo Andongo, etc., Welvdtscli 1 

39. A, MACRACANTHA, Baker. Caulis simplex 2-3-pedalis 1^-2 poll, 
diam. Folia 15-20 dense rosulata laneeolata 15-20 poll, longa deorsum 

3- 4 poll. latae medio ad apicem sensim angustata medio 4 lin. crassa facie 
infra apicem plana viridia obscure lineata maculis magnis oblongis albidis 
irregulariter seriatis prsedita, aculeis marginalibus deltoideis cuspidatis 3-4 
lin. longis apice corneis brunneis. Flores ignoti. C, B. Spei,Voo-peY, 
anno circiter 1870 in hortos europseos introduxit. 

40. A. MICROSTIGMA, Solm^-Dyck, Aloe, sect. xxvi. fig. 4. — A. arabiea, 
Salm-Lyck, Cat. 27 ; Schultes fil. Syst. yii. 693, excl. syn. Caulis simplex 

4- 5-pedalis. Folia 20-30 dense rosulata ensiformia 6-12 poll, longa deor- 
sum H poll* lata e basi ad apicem acuminatum sensim angustata medio 
3-4 lin, crassa facie infra apicem plana dorso turgida viridia maculis modice 
copiosis baud seriatis parvis albidis praedita nuUo modo lineata, aculeis 
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marginalibus crebris patulis deltoideo-cuspidatis apice eorneis brunneis in- 
ferioribiis li lin. longis instructa. Pedunculus simplex semipedalis vel 
pedalis, bracteis multis vacuis lanceolatis fnltus. Racemus densus 6-9- 
pollicaris, expansus 2 poll, diam., pedicellis ascendentibus apice cernuis 
9-12 liu. longis, bracteis obovatis pedicellis subduplo brevioribus, Peri- 
anthium luteum cjdmdrieum 7 Hb. longum, segmentis lanceolatis dorso viri- 
dalis. Genitalia dexnum leviter exserta. C. J5. Spei, Ecklon, In hortos 
nostros anno 1816 in troducta. 

41. A. Barteri, Bflfcer. Tripedalis.” Folia ensiformia bipedalia 
supra basin dilatatam 18-20 lin. lata e basi ad apieem sensim angustata 
maculis copiosis parvis oblongis albidis baud seriatis instructa, aculeis mar- 
ginalibus deltoideis patulis eorneis 1-|- lin. longis interdum confluentibus. 
Raceini laxi 8-12 poll, longi, expansi 2-2^ poll, diam., pedicellis ascenden- 
tibus 9-12 lin. longis, bracteis lanceolatis acutis 3-6 lin. longis. Perian- 
thium rubro-luteum 12-13 lin. longum, segmentis lanceolatis liiteis dorso 
viridulis tubo subduplo brevioribus. Stamina periantbio sequilonga. Stylus 
breviter exsertus. Guinea borealis in arenosis ad Nupe^ Barter 1502 ! 

42. A. CONSTRICTA, BaJcer, Folia ensiformia 7-8 poll, longa e basi 
12-15 lin. lata ad apieem acuminatum sensim attenuata maculis magnis 
albidis lineari-oblongis baud seriatis deeorata, aculeis marginalibus deltoi- 
deis patulis l|-2 lin. longis apice brunneis eorneis. Racemi laxi pedales 
et ultra subseCundi, pedicellis 3-4 lin. longis, bracteis parvis lanceolatis 
acuminatis pedicello brevioribus. Perianthium clavatum splendide rubrum 
18 lin. longum, tubo supra ovarium globosum valde constrictum, seg- 
mentis tubo brevioribus. Genitaba periantbio sequilonga. Capsula ob- 
longa 15-16 lin. longa. Africa tropicalis austro-orientalis in ditione Senna, 
Dr. Kirk 1 Nyakwere” incolarum. 

43. A. CONSOBRINA, Solm-Byck, Aloe, sect, xviii. fig. 3. Caulis bipe- 
dalis simplex 1 poll. diam. Rosula foliorum 10-12 poll, diam., interdum 
bipedalis, foliis superioribus ascendentibus, eentralibus patulis, inferioribus 
deflexis, internodiis rubellis interdum 6-12 lin. longis. Folia sublaxe dis- 
posita ensiformia 6-8 poll, longa 1 poll. diam. viridia maculis copiosis 
parvis albidis ubique deeorata, facie supra basin canaliculata medio 3 lin. 
crassa, aculeis marginalibus minutis deltoideis rubro-brunneis. Scapus 
sesquipedalis gracilis ramosus. Racemus sublaxus oblongo-cylindriciis 
3-4-pollicaris expansus 2 poll, diam., pedicellis 3-4 lin. longis, bracteis 
parvis lanceolatis acutis. Periantbium rubro-luteum cylindricum 12-15 
lin. longum, tubo brevi campanulato, segmentis lanceolatis. Genitalia 
periantbio sequilonga, C, B. Spei. V. v. in hort. Kew. Inbortoseuro- 
pseos anno circiter 1 845 introducta. 

44. A. SPICATA, Haw, Syn, 76, teste Cooper, an Linn.fil,^? Longe 
caulescens. Folia ensiformia laxe disposita pedalia et ultra l|-2poll 
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lata 4~4 J lin. crassa obscure viridia leviter glauco tincta facie plana dorso 
rotundata prope basin obscure lineata maculis paucis parvis albidis oblon- 
gis apice et basi ssepe erosis decorata, aculeis marginalibus deltoideis cor- 
nels lin. longis superioribus patulis inferioribns deilexis. Flores mihi 
ignoti. C. B, Spei, 

45. A. ciJjik'Ri^f HawAn FhiL Mag. 1825,281; Schultes JiL Syst vii. 
703; Salm-Dyckf Aloe^ sect. xxv. fig. 1; Kunth, Enum. iv. 529. Caulis 
longe sarmentosus, ramis 3-4 lin. diam., internodiis 6-12 lin. longis ob- 
scure viridi striatis. Folia linearia patula late amplexicaulia viridia 4-6 
poll, longa e basi 6-9 lin, lata ad apicem sensim angustata immaculata 
baud lineata medio 1 lin. crassa, dentibus marginalibus minutis albidis 
deltoideis basalibiis raajoribus ad oras vaginarum caulinarum in annulum 
persistentibus. Pedunculus gracilis simplex lateralis 3-9-pollicaris. Ra- 
ceraus simplex laxus 2-4-pollicaris, pedicellis 3-4 lin. longis, bracteis mi- 
nutis lanceolatis acutis. Perianthium cylindricum splendide rubrum 
12-15 lin. longum, tubo elongate supra ovarium leviter constricto, seg- 
mentis brevibus oblongo- deltoideis apice viridibus. Genitalia demum 
leviter exserta. C. B. Spei, in ditione orientali, Burchell 3993 ! MacOwan 
1146! Bolus 2689! In bortos europseos Bowie anno 1826 intro- 
duxit. 

46. A. TENUiOR, Haw. in Phil. Mag. 1825, 281 ; Roem. Schultes, 
Syst. vii. 704 ; Salm-DycJc, Aloe, sect. xxv. fig. 3 ; Kunth, Enum. iv. 529. 
Caulis longe sarmentosus, ramis floriferis 3-4 lin. diara., internodiis 6-12 
lin. longis obscure viridi-striatis. Folia laxa linearia 5-8 poll, longa basi 
5-8 lin. lata e medio ad apicem subobtusum sensim attenuata viridia imma- 
culata leviter canaliculata medio 1 lin. cra.ssa, aculeis marginalibus minutis- 
simis pallidis deltoideis, basalibus reliquis vix majoribus. Pedunculus 
gracilis simplex 4-8-pollicaris. Racemus sublaxus simplex oblongo- 
cylindricus semipedalis, expansus 2 poll, diam., pedicellis 3-4 lin. longis, 
bracteis minutis lanceolatis aeuminatis. Perianthium cylindricum pallide 
luteum 5-6 lin. longum, tubo cylindrico, segmentis brevibus oblongo-del- 
toideis apice dorso viridulis. Genitalia distincte exserta. C.B. Spei, 
Brige 3525; MacOwan 11401 in bortos europseos anno circiter 1820 a 
Bowie introducta. 

47 . A. STRiATULA, Haw. in Phil. 1825, 281 ; Roem. et Schultes, 
Syst. Veg. vii. 703; Kunth, Enum. iv. 529. Caulis longe sarmentosus, 
ramis floriferis 3-6 lin. diam., internodiis 6-12 lin, longis pallide conspicue 
viridi striatis. Folia linearia patula viridia 6-9 poll, longa, basi minus di- 
latata quam in^. ciliari, 6-8 lin. lata, supra basin ad apicem acuminatum 
attenuata leviter canaliculata medio 1 lin. crassa, aculeis marginalibus pal- 
lidis deltoideis ubique mimita basalibus reliquis vix majoribus. Pedunculus 
simplex lateralis purpureus semipedalis. Racemus oblongus subdensus 
simplex 3-6-pollicaris, expansus 2 poll, diam., pedicellis brevibus cernuis. 
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bracteis minutis. Periantbium luteum cylindricum 12-16 lin. longum, 
tubo cyUndrieo supra ovarium vix constricto, segmentis brevibus oblongo- 
lanceolatis dorso viridulis. Genitalia 3-4 lin. exserta. C. B, Spei^ Bur- 
chell 3115! In bortos europasos anno 1823 a Bowie introducta, 

48. A. Macowani, Baker* Caules CBSSpitosi sarmentosi 4-6-pedales, 
ramisdoriferis crassitie digiti. Folia ad apicem ramorum subrosulata, in- 
feriora laxe disposita patula, omnia lanceolata acuminata pedalia et ultra, 
deorsum 15-21 lin. lata saturate viridia immaculataj basi solum distincte 
lineata, aculeis marginalibus minutissimis deltoideis. Pedunculus simplex 
subpedalis deorsum anceps, Racemi densi seraipedales et ultra, expansi 
2 poll, diam., floribus valde dedexis, pedieellis brevissimis, bracteis minutis 
lanceolatis. Periantbium cylindricum 12-15 lin. longum, segmentis lanceo- 
latis viridi vittatis tubo sequilongis. Stylus longe exsertus. In syhis 
ad latera montis Bosckberg, alt, 3500 peduniy MacOwan 1915 ! 

49. A, GRACILIS, Haw. in Phil, Mag. 1825, 280 ; Roem. et Sckultes^ 
Sgst. Veg, vii. 706 ; Kunthj Enum, iv. 531. Habitus A. frutescentis, var. 
lascifolia, Oaulis foliiferus simple3^ 9-12 lin. diam., internodiis pallidis 
distincte viridi lineatis. Folia laxe disposita patula 6-10 poll, longa, basi 
10-12 lin. lata, ensiformia acuminata glauca immaculata baud lineata facie 
leviter caualiculata medio 3-4 lin. crassa, dorso rotundata, aculeis margi- 
nalibus crebris minutis deltoideis patulis brunneo tinctis. Pedunculus 
simplex 6-9-pollicaris deorsum anceps. Racemus densus simplex 2-3- 
polUcaris, pedieellis 3-4 lin. longis, bracteis lanceolate -deltoideis acumi- 
natis pedicello sequilongis. Periantbium luteum cylindricum 14-16 lin. 
longum, tubo brevi campanulato, segmentis elongatis lanceolatis. Stamina 
perianthio sequilonga. Stylus exsertus. C. B. Spei, Simons Bay, C. 
Wright ! In bortos europseos anno 1823 a Bowie introducta, sed cito 
perdita. 

50, A. Atherstonei, Baker. Plantam juniorem tantum vidi, habitu 
A. frutescentisy var. laxifoUtBy caule simplici foliifero 1 poll, diam., foliis 
laxe dispositis sunimis exceptis patulis ensiformibus pedalibus deorsum 
12-15 lin. latis aeuminatis nitide viridibus immaculatis striis longitiulinali- 
bus saturate viridibus ubique percursis planis medio 1| lin. crassis, aculeis 
marginalibus crebris pallidis deltoideo-euspidatis 1-1 J lin. longis. C. B. 
Spei, V. V. in Hort. Kew. anno 1878 ; Dr. Atherstone misit. 

61. A. NITENS, Baker, Plantam juniorem vivam tantum vidi, habitu 
A.fruiesoentis var. laxifoliast caule simplici foliifero 1 poll, crasso, inter- 
nodiis rubro-purpureis obscure lineatis, foliis patulis laxe dispositis ensi- 
formibus 12-15 poll, longis 18-21 lin. iatis aeuminatis nitide viridibus im- 
maculatis baud lineatis medio 3-4 lin. crassis facie leviter canaliciij^atis 
dorso convexis, aculeis marginalibus crebris deltoideo-euspidatis 1*1 lin. 
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longis bnmneis comeis. C, B. Speif v. v. in hort. Kew, anno 1878 
Sir H, Barkly misit. 

52. A. DiSTANS, Hflw. Syn. 78; Roem. et Schultes^ Sysf, vii, 714; 
JS^nthyEnum. lY, 528 ; Salm-Dyck, Aloe^ sect. xxiv. fig. 1. — A. mitrae- 
formis, var. angustior, Lam.Encyc, i. 87* — A. mitreeformis, var. brevifolia, 
Sims in Bot, Mag. t. 1362. — A. brevifolia. Haw. in Trans. Linn. Soc. 
vii. 23, non Syn. 80. Caulis brevis simplex 1 poll, diam., internodiis 
palli dis distincte viridi striatis. Rosula foliorum 1-2 pedes longa, 5-6 
poll. diam. Folia laxe disposita ovato-lanceolata 3-5 poll, longa l|-2 poll, 
lata obscure viridia leviter glauco tincta immaculata baud lineata omnia 
ascendentia facie concava medio 3-4 lin. crassa dorso convexa parce tuber- 
culato-aculeata, aculeis raarginalibus erebris deltoideis albidis corneis 1-li 
lin. longis. Pedunculus sesquipedalis ssepissime simplex. Raeemus 
densus capitatus 3-4 poll, diam., pedicellis inferioribus 12-15 lin. longis, 
bracteis parvis lanceolatis. Perianthium cylindrieum pallide rubrum 15-18 
lin. longum, tubo brevi, segmentis lanceolatis apice viridulis. Genitalia 
periantbio subaequilonga. C. B. Spei, ante annum 1735 in bortos europseos 
introducta. 

53. A. MiTRiFORMis, Miller ^ Gard.Diet. edit. vi. No. 1; Lam.Encyc. 
i. 875 DC. Plantes Grasses, t, 99 j Sims in Bot. Mag.t* 1270; Haw. Syn. 
77. — ^A. africana mitraeformis spinosa, Dill, Hort. Elth. 21, tab. 17. fig. 13. 
—A. xanthacantha, Salm-Dyck, Aloe, sect. xxiv. fig. 3. Caulis sestate 3-4- 
pedalis simplex 1-2 poll, diam., internodiis obscure viridi striatis. Rosula 
foliorum 10-12 poll. diam. Folia sublaxe disposita omnia ascendentia 
lanceolata semipedalia 2-3 poll, lata obscure viridia leviter glauco tincta 
immaculata baud lineata facie concava medio 3-4 lin. crassa dorso con- 
vexa parce aculeato-tuberculata, apice brevi corneo pungente, aculeis mar- 
ginalibus modice erebris pallidis corneis patulis l-l J lin. longis. Pedun- 
culus validus sesquipedalis ssepissime ramosus. Racemi densi corymbosi 
4-6 poll. longi, .expansi 4 poll, diam., pedicellis ascendentibus inferioribus 
15-18 lin. longis, bracteis lanceolatis acutis pedicello 2-3pio brevioribiis. 
Perianthium splendide rubrum cylindrieum 18-21 lin. longum, tubo brevi 
campanulato, segmentis lanceolatis apice viridibus. Genitalia periantbio 
sequilonga. C. R. Spei. 

Var. A. CoMMELYNi, Willd. ; Salm-Dyck, Aloe, sect. xxiv. fig. 6.— A. 
mitraeformis, var. bumilior. Haw. in Trans. Linn. Soc. vii. 23. — Minor, 
foliis ovato-lanceolatis 4-5 poll, longis ascendentibus magis glaucescenti- 
bus facie concavis dorso parce aeuleato-tuberculatis, aculeis marginalibus 
albidis deltoideis. C. B. Spei, 

Var. A. spiNULOSA, Salm-Dyck, Ohs. (anno 1822), 4 ; Aloe. sect. xxiv. 
fig. 6; Kunth, Enum. iv. 526. A tj’-po recedit foliis dorso copiose tuber- 
culato-aculeatis, senioribus interdum apice recurvatis. C.B. Spei. 

Var. A. FLAvispiNA, Haw. in Trans. Linn. Soc, vii. 22 ; Syn, 77 5 
Salm^DycTc, Aloe, sect. xxiv. fig. 2; Kunth, Enum. iv. 527. A typo 
. BINIir, JODEK. — BOTANY, TOIf. 3CYIII. O 



172 MB. J. a. BAKEB 02T ALOBSTE^ AND XDOOOIDEiE. 
recedit foUis angustioribus magis lanceolatis, aculeis flayo tinctis. C. B. 

Var. A. XANTHACANTHA, Willd, in BerL Mag, v. 282 ; Haw. SuppL 
48. — A. mitrseformis patala^ Hor#. — A, mitrseformis, Salm’’Dyc\ AIoBj sect, 
xsiv. fig. 4. A typo recedit foliis crassioribus (supra luediuin 6-6 lin.) 
magis patulis facie miuus eoucayis, aculeis miuoribus flavido tinctis. 
C. B. SpeL 

Yar. PACHYPHYLLA, Baker. Folia crassa patula semipedaliadeorsum 
21-24 lin. lata utrinque obscure purpurascentia facie subplana dorso 
sub apicem aculeis 1-2 reduetis saepissime armata, aculeis margina- 
libus minutis folio coucoloribus. C. B. Spei, Hort. Cooper, anno 1879. 

54. A. ALBispiNA, Haw. in Trans. Linn.Soc. vii. 22 ; Syn.7Si Roem. 
et Schultes i Syst. yii. 712; Kunth, Enum. iv. 527. Caulrs simplex brevis 
1-1 J poll. ^am. Rosula foliorum 12-15 poll. diam. Folia laxe disposita 
laneeolata ascendentia 6-8 poll, longa 2 poll, lata viridia immaculata baud 
lineata facie superne eoncava medio 3-4 lin. crassa dorso convexaparce 
comeo-tiibereulata, aculeis marginalibus albidis deltoideis corneis longe 
cuspidatis inferioribus 2 lin. longis. Pedunculus simplex sesquipedalis, 
bracteis multis vacuis magnis deltoideis superne prseditus. Racemus densus 
semipedalis, expansus 4 poll, diam., pedicellis erecto-patentibus, inferiori- 
bus 15-18 lin. longis, bracteis deltoideis pedicello duplo brevioribus. Pe- 
riantbium rubrum IJ poll, longum, tubo 4 lin. longo, segmentis lanceo- 
latis sursum viridibus. Genitalia periantbio seqiiilonga. C. B. /Spei. In 
bortos europeeos ante 1796 introducta. A formis omnibus d> mitriformis 
recedit aculeis crebrioribus majoribus. 

55. A. NOBiLis, Haw. Syn. 71; Schultesjil Syst. Veg.mi. 7\3i Kunth, 
Enum. iy. 628; Salm-Dyck, Aloe, sect. xxiy. fig. 7. — A. mitrseformis, var. 
spinesior, Haw. in Trans. Linn. Soc. vii. 23. Caulis simplex mstate 3-4- 
pedalis lJ-2 poll. diam. Rosula foliorum 1-3 pedes longa, l|-2 pedes 
diam. Folia sublaxe disposita laneeolata 9-12 poll, longa 2J-4 poll, lata 
facie viridia immaculata baud lineata supra basin concava medio 3-4 lin. 
crassa, apice subpuugente, dorso sursum aculeis paucis sparsis prmdita, acu- 
leis marginalibus modice crebris deltoideo-cuspidatis lJ-2 lin. longis apice 
corneis brimneis. Pedunculus simplex sesquipedalis. Racemus densus 
deltoideus semipedalis et ultra, expansus 4 poll, diam., pedicelbs apice 
cernuis inferioribus l-|-2 poll, longis, bracteis lanceolatis 5-6 lin. longis. 
Periantbium rubrum 15-18 lin. longum, tubo brevi campanulato, segmen- 
tis ligulatis dorso viridibus. Genitalia 3-4 lin. exserta. C. B. Spei. In 
bortos nostros anno circiter 1800 introducta. Yar. densi folia, Baker ^ est 
forma magna foliis magis aggregatis. 

66. A. c.ffisiA, Salm-Dych, Cat. 29; Aloe, sect. xvii. fig. 3; Roem. et 
Schultes, Byst, vii. 706 ; Kunth, Enum. iv. 531, Caulis simplex sestate 
(teste Cooper) 12-14-pedalis. Rosula foliorum 2 pedes longa et lata. Folia 
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subdensalahceolata aeummata pedaliavel sesquipedaliadeorsum 2-3 poll, 
lata intense glaucaimmaciilata baud lineata deorsum plana superne leviter 
canaliculata medio 3-4 poll, crassa juniora mbro marginata, aculeis margi- 
nalibus deltoideis rubellis 1-1 J lin. longis. Scapus simplex subpedalis 
superne bracteis raultis vacuis deltoideis prjeditus. Haceraus densus semi^ 
pedalis expansus 2^3 poll, diam., pedicellis cernuis 1 2-15 lin, longis, brac- 
teis deltoideis pedieello subduplo brevioribus. Perianthium rubriim 15-16 
lin. longum, segmentis lanceolatis viridulis tubo aequilongis. Grenitalia 
demum breviter exserta. C, B, Spei ad monies Zuurberg, etc.^ Cooper. 

Tn liortos europseos anno cireiter 1815 introducta. 

57. A. PALMiPOBMis, Baker in Trans. Linn. Soc. 2nd ser. Bot. i. 263. 
Caulis 3-5-pedalis simplex vel rauiosus. Folia dense rosulata laneeolata acu- 
minata pedalia et ultra deorsum 11-2 poll, lata glauco-viridia immaculata 
utrinque inermia, dentibus marginalibus erebris patulis deltoideis 1^-2 
lin, longis et latis. Pedunculus simplex vel furcatus. Kacemi sublaxi 6-8 
poll, longi expansi 2J poll, diam., pedicellis cernuis 4-6 lin. longis, bracteis 
deltoideis pedieello triple brevioribus. Perianthium cylindricum corallino- 
rubrum 10-12 lin. longum, segmentis tubo brevioribus. Stamina peri- 
anthio asquilonga. Stylus breviter exsertus. Angola^, in ditione Huilla, 
Welwitsch 3726 ! 

58. A. ANDONGENSIS; Baker in Linn. Trails. Soc. 2nd ser. Bot i. 263. 
Caulis 1-2-pedalis 2-3ve partitus. Folia dense rosulata laneeolata acuminata 
8-9 poll, longa deorsum 16-18 lin. lata immaculata glauco-viridia utrinque 
inermia, dentibus marginalibus erebris patulis deltoideis 1-1^ lin. longis 
apice brunneis cornels. Pedunculus brevis parce ramosus deorsum anceps. 
Racemi densi 2-3 poll, longi, expansi 2-2 J poll, diam., pedicellis patulis 
vel cernuis gracillimis 4-6 lin. longis, bracteis lanceolatis acuminatis pedi- 
cello siibsequilongis. Perianthium cylindricum luteo-ruhrum 8-9 lin. lon- 
gum. Stamina perianthio sequilonga. Stylus demum breviter exsertus, 
Angola, in ditione Pungo Ajidongo^Welmtsch 3/29 ! 

59. A. succoTRiNA, Lam. Encyc.i. 85; DC, Plantes Grassesyt. 85; 
Dav). Syn. 75 ; Salm-Dyck, Aloe, sect. xxii. fig. 1 ; Kunth, Enum. iv. 524. 
— ^A. succotrina angustifolia spinosa flore purpureo, Commel, Hort. Med, 
Amstel. i. 91, t. 48 (1697). — A. perfohata, var. succotrina, Omrt. Bot. Mag. 
t. 472. — A. vera. Miller, Gard. Diet. edit. vi. No. 15, non Linn.-^A. sinuata, 
Thunb. Diss. No, 5, esc parte. Caulis 3-5-pedalis ssepe furcatus. Rosula 
foliorum 2|-3 pedes diam . Folia 30-40 dense rosulata ensiformia acumi- 
nata falcata sesquipedalia vel hipedalia basi 2 poll, medio 1 poll, lata ob- 
scure viridia leviter glauco tincta maculis paucis albidis interdum decorata 
utrinque inermia deorsum plana superne leviter canaliculata medio 3 lin. 
crassa anguste albido-corneo marginata, dentibus marginalibus deltoideis 
erebris pallidis 1 lin. longis. Pedunculus simplex sesquipedalis, bracteis 
paucis vacuis deltoideis instructus. Eacemus densus semipedalis, expan- 

0 2 



174 MB. O', a. BAKEB OIT ALOIlTEiEl AlOJ TTrCCOI3)B2B. 

sus2i-3 poll. diam., pedicellis inferionbus 9-12 lin. longis, bracteis del- 
toideis pedicello duplo brevioribus. Perianthium rubellum cylindricum 
15 lin. iongum, tubo brevissimo, segmentis elongatis. Genitalia perian- 
thio aequilongo. ‘^Insula Bocotra^^ auct. vet. (locus mihidubius). C, B. 
Spei in coUibus lapidosis ditionis Uitenhage, Bolus 2688 ! 

60. A. PUEPURASCBNS 3 Haw. in Trans. Lmn. Boo. vii, 20] Synops, 
75ySalm-^Dyclc, Aloei sect. xxii. fig. 2 ; Kunih, Enum. iv. 624, sinuata, 
Thmh, Diss. 'i^o. 5, ex parie.^K, perfoliata, var. purpurascens, Boland, 
in Ait. Hort. Kew. i, 466.— A. soccotrina, var. purpurascens, m 

Bot. Mag. t. 1474. — A. ramosa, Haw. in Trans. Linn. Boc. vii. 44. Caulis 
2-3-pedalis interdum furcatus. Folia 40-50 dense rosulata pedalia y el 
sesquipedalia ensiformia recta e basi 2 poll, lata ad apicem acuminatum 
sensim attenuata viridia leviter glauco tinctabasi plana medio 3 lin. crassa 
superne leviter canaliculata utrinque inermia maculis parvis aibidis inter- 
dum prsedita, siccitate purpurea, dentibus marginalibus parvis aibidis del- 
toideis. Scapus validus simplex sesquipedalis vel pedalis. Racemus densus 
6~9-pollicaris, expansus 2 j-3 poll, diam., pedicellis 9-12 lin. longis, bracteis 
oblongis dorso purpureis 6-9 lin. longis. Perianthium rubellum cylindricum 
12-15 lin. Iongum, tubo brevissimo, segmentis elongatis. Genitalia peri- 
antbio seqtiilonga. C. B. Spei. In hortos nostros ante 1789 introducta. 
Ad .4. succotrinam arete aceedit. 

61, A. LiTTORALis, Balcer in Trans. Linn. Boc. 2nd ser. Bot. i. 263. Fru- 

tescens 6 - 10 -pedalis, trunco ssepissime simplici crassitie brachii humani. 
Folia dense rosulata ensiformia acuminata 2— 3-pedalia deorsum 2J-3 poll, 
lata immaculata baud lineata apice canaliculata, dentibus marginalibus 
deltoideis 1-lf lin. longis apice brunneis corneis. Pedimculus ramosus 
4-5-pedaIis. Racemi subdensi pedales, expansi 2 poll, diam., pedicellis 
3-4 lin. longis, bracteis membranaceis deltoideis pedicello duplo longiori- 
bus. Perianthium cylindricum I poll. Iongum, tubo supra ovarium baud 
constricto. Genitalia perianthio subsequilonga. Loanda totius regio lit^ 
toraliSy "Welwitscb 3727 1 * 

62. A. ABYSSI^'ICA, Lm/i. Encyc. i. 86 (excl. syn.); Rom. et Schultes, 
Syst, vii. 696] Salm-Dyck, Aloe, sect, xviii. fig. 1] Kunth, Enum, iv. 521 ; 
A. Rich. FI. Abyss, ii. 324. — A. vulgaris, var. abyssinica, DC. Plantes 
Grasses, t. 27 , — A. maculata, For^^. FZ. ^gypt.76"l Caulis sim- 
plex 1-2-pedalis diam. 2-3 poll. Folia circiter 20 dense rosulata ensifor- 
mia 1^2|-pedalia deorsum 3-4 poll, lata acuminata viridia s£epe irregula- 
riter albo maculata baud lineata apice solum canaliculata medio 5-6 lin. 
crassa dorso rotundata, dentibus marginabbus distantibus deltoideis 1^2 
lin. longis apice brunneis corneis. Pedimculus ramosus sesquipedalis vel 
bipedalis. Racemi densi oblongi 3-4 poll, longi, expansi 2-3 poll, diam., 
pedicellis inferioribus 9-12 lin. longis, bracteis lanceolatis acuminatis 3-4 
lin. longis, Perianthium luteum cylindricum 12-15 lin, Iongum, tubo brevi, 
segmentis elongatis dorso viridulis. Genitalia demum breviter exsert^ 
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Abyssinia, Schimper 9271 (coll. 1863-68), Quartin Dillon & Petit 50 1 
Africa centralis Schweinfurth 206 \ 2741 ( forma floribus ciiina- 

barinis) 275 1 XJnyoro, Grant 50 1 In hortos europaeos anno circiter 1777 
a OL Bruce introducta, 

Var. A. Peacockii, Baker. Folia 18-21 poll, longa basi 5-6 poll. lata 
glauco tincta immacuiata. Periauthium luteum 12-13 lin. longum tubo 
cylindrico segmentis duplo breviore. Abyssinia, Hort. Peacock 1 

Var. A. PERCEASSA, Todaro in Hort. Bot. Panorm. i. 81, t. 21. Folia 
bipedalia basi 5-6 poll, lata glauco tineta immacuiata, Eacemi magis 
compacti, pedicellis infimis 5-6 lin. longis, bracteis pedicello subsequilongis. 
Periauthium cinuabariuum, tubo brevi, segmentis elongatis. Abyssinia, 
alt. 8000 pedum, Schimper. In hortos europmos anno 1873 introducta. 

63. A. ScHWEiNFURTHii, Baker. Folia ensiformia sesquipedalia e 
basi 2-2J- poll, lata ad apicem acuminatum sensim attenuata immacuiata, 
dentibus crebris deltoideis patulis li~2 lin. longis. Scapus validus bipe*- 
dalis ramosus deorsum anceps. Eacemi angusti densi eiongati, terminales 
demum 6-9 poll, longi, pedicellis inferioribus 4-6 lin. longis, bracteis Ian- 
ceolatis 3-4 lin. longis. Periauthium pallide rubellum cyiindricum 10-12 
lin. longum, tubo brevi campanulato, segmentis hgulatis interioribus 
luteis. Stamina perianthio aequilonga. Stylus demum exsertus, Africa 
tropicalis centralis in terra Niam~niam, Schweinfurth, iii. 167 ! 

64. A. ARBORBSCENS, Miller, Gard, Diet. edit. vi. No. 3 •, DC. Plantes 
Grasses, t. ; Haw. Syn. 76; Sims in Bot. May. t. 1306; A?idr. Bot. 
Hep. t. 468 Schultes fil. Syst. vii. 708; Salm-DycJc, Aloe, sect. xxvi. 
fig. 3 ; Kunth, Enum. iv. 529. — A. perfoliata, var. arborescens, Soland. in 
Ait. Hort. Kew. i. 466. — A. fruticosa, Lam. Ency. i. 87.— A. arborea. 
Medic. Bot. 305. — Catevala arborescens. Medic. Theod. 67. Caulis sim- 
plex sestate 10-12-pedalis, 2-3 poll. diam. Rosula foliorum 3-4 pedes 
diam. Folia dense aggregata ensiformia 1^-2- pedalia deorsum 2 poll, lata 
e basi ad apicem acuminatum attenuata obscure viridia subglauca immacu- 
iata hand lineata medio 3-4 lin., basi 5-6 lin. crassa, facie supra basin cana- 
liculata, aculeis marginalibus crebris deltoideis cuspidatis li-2 lin. longis, 
apice corneis pallidis basi viridibus,internodiis pallidis obscure viridi striatis. 
Pedunculus validus sesquipedalis simplex vel ramosus. Eacemi densi 
semipedales vel pedales, pedicellis ascendentibus cernuis 12-15 lin. longis, 
bracteis obovato-cuneatis cuspidatis pedicello subduplo brevioribus. Pe- 
rianthium rubrum rectum cyiindricum 15-18 lin. longum, tubo brevissimo, 
segmentis lanceolatis dorso apice viridibus. Genitalia demum breviter 
exserta. C. B. Spei, ante annum 1700 in hortos europaeos introducta. 

Var. A. FRUTESCENS, Salm-Dyek, Cat. 30 ; Haw. SuppL 46 ; Kunth, 
Enum. iv. 530. Humilior, copiose stolonifera, caulibus gracilioribus inter- 
dum ramosis, folds ssepe laxioribus minoribus (10-15 poll, longis, deorsum 
12-18 lin. latis) intense glaucis, internodiis distinete viridi iineatis, pedun- 
culo simplici. C. B. Spm. 
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65. A. PLUBiDENSj J6r«ti). in PUL Mag. 1824,299; Eoem. et Schultes^, 
Syst. vil. 709 ; Kunt\ Enum. iv. 530, Caulis sestate 10-12-pedalis sim- 
plex 4“’6 poll. diam. Rosula foliorum 2-3 pedes diam. Folia densissime 
rosulata ensiformia acuminata l-|-2-pedalia deorsum l-J-2 poll, lata fal- 
cata nitida viridia immaculata subcoriacea medio 2-3 iin. crassa supra 
basin leviter canaliculatautrinqueinermia, aculeis marginalibus crebrisdel- 
toideis ascendentibus pallidis 1-1 J Iin, longis. Scapus simplex semipedalis 
vel pedalis superne bracteis pluribus vaeuis deltoideis instructus. Race- 
mus simplex densus semipedalis, expansus 4 poll, diam., pedicellis inferio- 
ribus 12-15 lin. longis, bracteis deltoideis 5-6 lin. longis. Perianthium 
rubro-aurantiaeum cylindrieum 12-15 lin. longum, tubo brevisssimo, seg- 
mentis lanceolatis. Genitalia demum breviter exserta. C. B. Spei, Mac- 
Owan 1825 ! In bortos europseos anno circiter 1820 introducta. 

66. A. VERA, Linn. Sp. Plant, edit. i. 320; Webb, Can. iii. 348. — A. 
perfoliata var. vem, Linn, Sp. Plant, edit. ii. 458. — A. barbadensis, Miller, 
Gard. 'Diet. edit. vi. No. 2; Haw. in Trans. Linn. Soc. vii. 19 ; Kuntli, 
Enum. iv. 521, — A. vulgaris (Bauhin), Lam. Enoyc. i. 86 ; BUth. 4’ 

FI. Grcec. t. 341 j Salm-Dyck, Aloe, sect, xviii. fig. 2; Bentl. Trim.. Med, 
Plants, t. 282. — ^A. vacillans, Forsk. FI. JEgypt, 74 ? Caulis brevis sestate 
1-2-pedalis, 2-3 poll, diam., raro ramosus. Folia ensiformia dense aggre- 
gata lJ-2-pedalia deorsum 2-4 poll, latae basi ad apicem sensim attenuata 
pallide viridia leviter glaucescentia medio 5-6 lin. crassa facie supra basin 
canaliculata in plantis junioribus parce irregulariter albo-maculata, aculeis 
marginalibus subdistantibus deltoideis corneis brunneis 1-1^ lin. longis. 
Scapus validus 2-3-pedalis simplex vel ramosus. Racemi densi semipe- 
dales vel pedales, expansi l|-2 poll, diam., pedicellis cernuis l|-2 lin. 
longis, bracteis lanceolatis acutis 3-4 lin. longis post anthesin reflexis. 
Periantbium luteum cylindrieum 9-12 lin. longum, segmentis viridi 
vittatis tubo triplo longioribus. Stamina longiora cum stylo distinete 
exserta. Regio mediterrama, nunc per regiones calkliores totms orhis 
disseminata. In hortos anglicos anno 1696 ex insula Barbados advecta, 
unde nomen Millerianum. A.elonga.ta, Murray in Coma. Goett. ix. 191, 
t. 2, est forma caudice graciliore magis elongate folds angustioribus. 

Var, A. OFFICINALIS, Forsk. FI. JEgypt. 73.— A. rubescens,i)C. Plantes 
Grasses^ t. 15,— A. indica, Boyle, Him. 390. Folia purpureo tincta. 
Flores splendide rubro-lutei. Arabia, India orientalis, etc. 

Var. A. HTTORALis, Koenig. Folia 15-18 poll, longa basi If poll. lata. 
Scapus simplex bipedalis. Indies orientalis australis littora, Herb. 
Rottler I Forma a typo ad A. chinensem accedens. 

67. A. DREPANOPHYLLA, Baker in Gard. Chron. 1875; i. 814. Cau- 
dex simplex gracillimus mstate 1 0-pedalis. Rosula foliorum 3 pedes diam . 
Folia densa ensiformia falcata lf-2-pedalia deorsum 2-2f poll. lata e basi 
ad apicem acuminatum sensim angustata medio 3-4 lin. crassa facie glauca 
immaculata baud lineata supra basin leviter canaliculata, margine angusto 
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pallido, dentibus minutis deltoideis patulis apice corueis rubro-brunneis. 
Pedunculus brevis simplex. Racemus pedalis, expansus 3 poll, diam., 
pediceliis aseen dentibus 5-6 lin. longis, bracteis parvis lanceolatis. Pe- 
rianthium cylindricum 9-12 lin. longum primum rubro tinctum, demum 
albidum, tubo brevi campanulato, segmentis lanceolatis dorso viridibus. 
Genitalia 3-4 lin. exserta. C. B, Spei, in ditione Somerset et<ad monies 
Zwarherg, Cooper in hortos europseos anno circiter 1860 introduxit I 

68. A. siGMOiDEA, Baker, Habitu A. SalrndyckiancBy caule gracillimo 
siniplici 4-5-pedali, e basi interdum foHato. Folia densa lanceolata 15-18 
poll, longa supra basin 3-4 poll, lata obscure viridia immaculata leviter 
glauco tincta medio 3 lin. cfassa facie inermia apice solum leviter concava 
dorso parce aculeato-tuberculata juniora recurvata seniora basi patula medio 
ascendentia apice recurvata, aculeis marginalibus deltoideis l-l;Jlm. longis 
apice brimneis corneis. Flores ignoti. Kaffraria borealis, Hovt. Cooper ! 
anno 1879. 

69. A. Salmdyckiana, J?/. Syst, Vey. vii. 710 5 Kunth, 

Bnim, iv. 530 j Salm-Dyck, Aloe, sect, xxvii. fig. 1 . — Pacbidendi’on Prin- 
cipis, Haw. Revis. 37, — A. africana, Salm-Dyck, Cat, 31. Caiidex simplex 
sestate 10-12-pedalis. Folia dense rosulata ensiforpaia li-2 pedes longa, 
3 poll, lata, e basi ad apicem sensim angustata obscure viridia subglauca 
immaculata baud lineata supra basin leviter canaliculata medio 3-4 lin. 
crassa, aculeis marginalibus deltoideo-cuspidatis 1^2 lin, longis apice cor- 
neis brunneis. Pedunculus simplex subpedalis. Racemus densus subpe- 
dalis expansus 3|-4 poll, diam., pedicellis cernuis 12-15 lin. longis, bracteis 
obovato-cuneatis rubro striatis pedicello duplo brevioribus. Perianthium 
subcylindricum rubrum rectum 15-18 lin. longum, tubo brevi campanu- 
lato, segmentis lanceolatis apice dorso viridulis. Genitalia 3-4 lin. exserta. 
C. B. Spei, In hortos europmos anno 1815 introducta. 

70 . A. CHLOROLEUCA, Baker in Gard, Chron. 1877a ii« 38, Caulis 
simplex in exemplis nostris 3-4-pedalis, diam. 3-4 poll. Rosula foliorum 
3 pedes diam. Folia 50-60 dense disposita ensiformia baud falcata 1^2 
pedes longa, 21-24 poll, lata supra basin ad apicem acuminatum angustata 
saturate viridia immaculata baud lineata facie superne leviter canaliculata 
medio 3-4 lin. crassa utrinque inermia, aculeis marginalibus crebris del- 
toideis patulis apice corneis brunneis, inferioribus If lin. longis. Pedun- 
culus validus ramosus. Racemi densi subpedales expansi 3-4 poll, diam., 
pedicellis ascendentibus 3-1 lin. longis, bracteis deltoideis acutis 4-6 lin. 
longis. Perianthium aibido-luteum cylindricum rectum 12-13 lin. lon- 
gum, tubo brevi campanulato, segmentis lanceolatis dorso et apice viridi- 
bus. Genitalia 3-4 lin. exserta. C. B. Spei, v. v. in Hort. Kew. anno 
1877. 

. 71 . A. PLATVLEPts, Baker in Gard, Chron. 1877j ii. 38. Gaubs sm- 
pissime simplex, in hortis nostris interdum 10-pedalis. Rosula foliorum 
3 pedes diam. Foba densa ensiformia 18-24 poll, longa deorsum 2-3 



178 MB. J. a*. BAICEB ON AIiOINBiB AND YTTCOOIDEiE. 

poll, lata infra medium ad apicem acuminatum angustatautrinqueinermia 
obscure glauca viridia immaculata baud lineata supra basin caualiculata, 
medio 3-4 lin. crassa, aculeis marginalibus deltoideo-cuspidatis 1^2 lin. 
longis apice corneis brunneis. Pedunculus validus sesquipedalis, ramis 3-6, 
racemus densus interdum pedalis, expansus 3-4 poll, diam., pedicellis as- 
cendentibus 4-6 Hn. longis, bracteis rotundato-deltoideis subacutis pedi- 
cellis subsequilongis. Perianthium cylindricum 12-13 lin. longum luteum 
vel pallide rubrum, tubo brevi campanulato, segmentis lanceolatis dorso 
viridibus. Genitalia 4-6 lin. exserta. C. B. Spei/ v^v, in Sort. Kew. 
1877, etc. 

72. A. SPEGIOSA, Bate. Arbor interdum 20-25-pedalis, habitu A, 
africancB et Salmdyckian(s, Folia ensiformia nitide glauco-viridia, aculeis 
quam ii A. africanee minoribus debilioribus. Pedunculus semipedalis vali- 
dus. Racemus simplex densissimus pedalis, expansus 4 poll, diam., floribus 
inferioribus valde deflexis, pedicellis 2-3 lin. longis, bracteis rotundatis sca- 
riosis, inferioribus 6-8 lin. longis et latis. Perianthium cylindricum sub- 
rectum 12-14 lin. longum primum rubro tinctum cite albido-luteum, tubo 
subnullo, segmentis lanceolatis viridi vittatis. Genitalia rubra longe ex- 
serta. Stylus perianthio sesquilongior declinatus. In pmcipitibus prope 
Somerset East et haud procul a flumine Great Vischrivierg jMacOwan 

•1922! 

73. A. DicHOTOMA, Lmn,JiL Suppl, 206 5 Thunh. Diss, No. 1 ; Flor, 
Cap. 309; Paters. Travels, tab. 3, 4, 5 ; Haw. Syn. 75 y Kunth, Enwn. 
iv. 534; Dr. J. C. Brown in Gard. Ckron. 1873, 712, fig, 137; Dyer 
in Gard. Ckron. 1874, 567, figs. 118, 121. — ^Rhipidodendron dicbotomum, 
Willd. in Bert. May. v. 106. Arboreseens ramosissima 20-30-pedalis 
trunco brevi interdum 3-4 pedes diam., ramis ultimis Isevibus apice 2 poll, 
diam., foliis mortuis ex ima basi delapsis. Folia ad apices ramorum dense 
rosulata lanceolata 8-12 poll, longa deorsum 12-15 lin. lata glauca imnia- 
culata haud lineata supra basin leviter canaliciilata medio 3-4 lin. crassa, 
margine angustissime albido-comeo, dentibus crebris minutis pallidis pa- 
tulis. Peduuculus brevis ramosus. Racemi laxi 2-4 poll, longi, expansi 
2-2i poll, diam., rhachi valida sulcata, pedicellis erecto-patentibu s 3-4 lin. 
longis apice articulatis, bracteis minutis lanceolatis acuminatis. Perian- 
thium oblongum luteum 10-12 lin. longum, tubo campanulato^ segmentis 
lanceolatis. Genitalia longe exserta. Africa australis Occident alis in 
Hamaqualand, etc,, Baines! Sir H. Barkly ! Rev. H. Whitehead ! 

74 . A. BainesiI; Dyer in Gard. Ckron. 1874, 568, figs. 119-120. — A. 
Barberm, Dyer, loc. cit. fig. 122. — ^A. Zeyheri, Hort, Arboreseens ramo- 
sissima 40-60-pedalis, trunco 4-5 ped. diam. Folia ad apices ramorum 
pauca dense rosulata coriacea ensiformia pedalia vel bipedali a (juniora 2-3- 
pedalia) 2-3 poll. diam. viridia immaculata profunde canaliculata recurvata 
medio 2-3 lin. crassa, aculeis marginalibus pallidis subdistantib us patulis 
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deltoideis 1-1 J lin. longis. Pedunculus brevis strictus validus 8-9 lin. 
diam. Racemus simplex brevis densusoblongus, rbachi crassissima, expansus 
3J-4 poll, diam., pedicellis crassis 2-3 lin. longis apice articulatis, bracteis 
parvis linearibus sqnarrosis. Periantbium 15-16 lin. longum luteo-rubel- 
lum, tubo brevi campanulato, segmentis elongatis lanceolatis, exterioribus 
viridi vittatis. Genitalia longe exserta leviter declinata. Natal et Kaffra- 
ria, Baines ! etc. In hortos europseos anno circiter 1870 introducta. 

..4» 

75, A. VARiEGATA, Linn, Sp. 459 ; Miller ^ Gard, Diet, edit. vi. No. 9 ; 

Thunh, Biss, No. 12 j Bot. Mag, t. 513 5 DC. Plantes Grasses, t. 21 ; 
Haw. Syn, 81 ; Salm-Dyck, Aloe, sect. xx. fig. 2 5 Kunth, Enum, iv. 523. 
— ^A. punctata, 171 Linn. Soc, vii. 26. — A. africana bumilis, 

etc., CommeL Prcelud. t. 28. Acaulis. Bosnia foliorum spiraliter tri- 
quetra 6-8 poll, longa, 4-5 poll. diam. Folia densa erecto-patentia lan- 
ceolata 4-5 poll, longa 1 poll, lata facie concava dorso carinata utrinque 
viridia maculis eopiosis oblongis confluentibus irregulariter seriatis deco- 
rata, tnargine albido denticuiato. Scapus simplex teres 6 - 8 -pollicaris, 
bracteis vaeuis 2-3 laneeolatis prmditus. Racemus simplex laxns 3-4 poll, 
longus, expansus 2^-3 poll, diam., pedicellis 3-4 lin. longis, bracteis 
albidis lanceolato-deltoideis pedicello subaequilongis. Periantbium ru- 
bellum cylindricum 15-16 lin. longum, tubo elongato, segmentis oblongis 
3-4 lin. longis. Genitalia periantbio mquilonga. .C.B. Spei. 

76, A. Bolusii, Baker. Plantam juniorem tantum vidi, caule subpe- 
dali, foliis laxe dispositis laneeolatis 6-8 poll, longis l |-2 poll, latis infra 
medium ad apicem angustatis facie supra basin concava immaculata baud 
lineata leviter glauca baud muricata medio 3-4 bn. crasso, dorso copiose 
vel parce muricato, aculeis marginabbus quam ii A.ferocis majoribus del- 
toideis apice brunneis corneis, inferioribus 2 bn. longis et latis. C. B. 
Spei in ditione orientali, Bolus in Hort. Kew. I Hort, Cooper I 

77 , A. FEROX, Miller, Diet. edit. vi. No. 22 ; Lam. Eneye. i. 87 ; DC. 
Plantes Grasses, t. 325 Haw. in Trans. Linn. Soc, vii. 21 5 Syn. 76 ; Sims 
in Bot. Mag.t. 197 o; Salm-Dyek, Aloe, sect, xxvii. fig. 65 Gard, Chrmi. 
1875, fig. 44. — A. perfoliata, var. ferox, Soland. in Ait. Hort. Kew. i. 467. 
— ^A. africana cauleseens, etc., CommeL Prcel. 70, fig. 19, — A. muricata & 
horrida, Haw. in Trans. Linn. Soe. vii. 26.^ — Paebidendron ferox, Haw. 
Revis. 38. Caudex simplex sestate 10-15-pedalis diam. 4-6 poll., foliorum 
basibus delapsorum rugosus. Bosnia foliorum 2-3 pedes longa et lata. 
Folia 30-50 dense aggregata lanceolata 1^-2 pedes longa 4-6 poll, lata, 
glauca obscure viridia facie supra basin concava medio 5-6 bn. crassa im- 
maculata baud lineata utrinque spinis corneis multis sparsis muricata, apice 
subpungente, aculeis marginabbus crebris deltoideo-cuspidatis corneis 
brunneis inferioribus 2-2J bn. longis. Pedunculus vabdus 2-pedabs prope 
basin ramosus. Racemi densissimi interdum pedales et ultra expansi 3-4 
poll, diam., pedicelbs brevissimis, bracteis 3 lin. longis acutis post antbesin 
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reilexis. Perianthium clavatum rubrum 15 lin. longum, tubo brevi cam- 
panulato. Genitalia longe exserta. C. Spei, 

Var. svBFBROx, Spreng, Syst Veg. ii. 73. — A. pseudo-ferox, 

Cat. 31. — Pacbidendron pseudo-ferox, Haw. Rems, 38. Folia facie vix 
muricata. C, B. Spei. 

Yar, ? INCUBVATA, Baler. Folia subplana abmpte incurvata facie 
baud muricata. Hort. Cooper X, in statu juniore tantum cognita. 

78. A. AFBiCANA, Miller, Gard. Biot. edit. vi. No. 4; Haw. in Trans. 
Lim. Soc. vii. 21; Syn. 75; Sims in Bot. Mag. t. 2517 ; Schultes jil. 
Byst. vii. 709^ Sahn-^Bych, Aloe, sect, xxvii. dg. 2; Kmth, Enum. iv. 632. 
— Pacbidendron africanum, Hau?. jRe2?i5. 36. Caulis simplex aistate 20- 
pedalis. Folia dense rosulata ensiformia li-2-pedalia deorsum 2j'-3 poll, 
lata e basi ad apicem sensim angustata obscure viridia primum glauco 
tineta immaculata baud lineata supra medium canaliculata medio 4-5 lin, 
crassa, aculeis dorsalibus rarissimis, marginalibus crebris deltoideo-cuspi- 
datis supra basin corneis brunneis inferioribus 1^-2 lin. longis. • Scapus 
validus simplex subpedalis deorsum anceps. Racemus densus pedalis, 
expansus 3 poll, diam., pedicellis brevissimis, bracteis rotuudato-deltoideis 
3-4 lin. longis. Perianthium luteum valde recurvatum 16-18 lin. longum, 
segmentis dorso viridibus tubo cylindrico duplo longioribus. Genitaba 
longe exserta. C. B, Spei, etc. 

79. A. supRAiiiEVis, Haw. in Trans. Linn. Soc. vii. 22; Syn. 77; 
Schultes fil. Syst. vii. 711; Salm-'Byck, Aloe, sect, xxvii. fig. 6; Kunth,. 
JEkum. iv. 533.-— A, africana caulescens, etc., Commel. Prcelud. t. 20.-— 
Pacbidendron. supralaeve, Haw. Revis. 40. Caulis simplex sestate 5-6-pedalis 
3-4 poll, diam. Foba dense rosulata ensiformia bipedaba 2^-3 poll, lata 
facie supra medium canaliculata medio 5-6 lin. crassa glauco-viridia immacu- 
lata baud lineata facie aculeis paucis medio prsedita, dorso magis aculeata, 
apice subpungente, aculeis marginalibus crebris deltoideo-cuspidatis apice 
corneis brunneis inferioribus 2-2^ bn. longis, superioribiis sensim minori- 
biis. Pedunculus validus ramosus. Racemi densissimi interdum pedales, 
expansi 3 poll, diam., pedicelbs cernuis 2-3 lin. longis, bracteis deltoideis 
acutis 2-4 lin. longis post antbesin reflexis. Perianthium clavatum 9-12 
lin. longum luteum vel rubrum, tubo brevi campanulato. Genitaba longe 
exserta, C. B, Spei. 

80. A. Thbaskii, Baker. Caulis simplex, basi tuberosus, in exempbs 
nostris junioribus nunc l-^-'2-pedalis, l§-2 poll. diam. Rosula foborum 
3 pedes diam. Folia densa ensiformia bipedalia deorsum 2^-3 poll, lata 
falcata profunde canaliculata medio 3-4 lin. crassa modice glauca immacu- 
lata baud lineata, aculeis marginalibus deltoideo-cuspidatis lf-21in. longis 
apice brunneis corneis. Scapus validus simplex pedalis et ultra. Race- 
mus densissimus semipedabs, expansus 3-3^ poll, diam., pedicellis brevis- 
simis, bracteis deltoideis acutis 3-4 lin. longis. Perianthium polbcare 



181 


HE. J. a. BAKES OIT AliOnTEJS AKD TTJCCOrDEJE. 

clavatum leviter recurvatum luteuDo, tubo brevi campanulato, segmentis 
lanceolatis apice viridulis. Genitalia 6-7 lin. exserta. 0. B, Sp€% in 
ditione Orange Free State, Cooper, in bortos europaeos anno circ. 1860 in- 
troduxit! 

81. A. PLiCATiLis, Miller, Gard, Diet. edit. vi. No. 7 5 Curt. Bot. Mag. 
t. 457; DC. Plantes Grasses, t. 73 5 Jacq. Hort. Schcen. i. 423; Haw, 
Syn. 74 ; Salm-DycJe, Aloe, sect, xxviii. fig. 1. — A. disticha, var. plicatilis, 
Linn. Sp. Plant, edit. i. 321. — ^A. africana arboreseens, etc., Commel.Hort. 
Amst. ii. 5, t. 3. — Kumara disticha. Medic. Theod. 69, t, 4. — A. tripetala, 
Medic. Bot. Beob. 55. — Rhipidodendron distichum, Willd. in Berl. Mag. 
V. 165. — R. plicatile. Haw. Revis. 45. Caulis arborescens 10-pedalis et 
ultra ramosissima diametro pedali. Folia 10-30 ad apices ramorum den- 
sissima distieba bgulata 6-9 poll, longa 15-18 lin. lata intense glauca im- 
naaculata obtusa, margine angustissinio albido superne denticulate. Scapus 
gracilis ssepissime simplex pedalis et ultra. Racemus semipedalis 20-30- 
florus, expansus 3-3# poll, diam., pedieellis 6-9 lin. longis. bracteis parvis 
deltoideis acuminatis. Perianthium rubro-luteum cylindricum 18-21 lin. 
longum, segmentis interioribus subbberis exterioribus ad medium coalitis. 
Genitalia periantbio asquilonga. C. B, Spei, in ditione Tulbagky Worcester, 
etc, 

Var. MAJOR, Salm-DycJc, Robustior, foliis pedalibus et ultra 2 poll, 
latis, ramis ultimis et peduncubs vabdioribus, floribus majoribus. C, B, 
Spei. 

Species minus cognitse. 

82. A. PENDENS, Forsh FI. JEgypt, Arab. 74. “Folia subdistieba 
digito angustiora sesquispitbamsea vel pedalia vaginantia remota. Flores 
racemosi flavi. Crescendo dependet ssepe e rupibus, peduncubs tamen 
surgentibus.” JSgyptus vel Arabia, Forskabl. 

83. A. iNERMis, Forsh. FI. JEgypt. Arab. 74. “ Foba carnosa l#poll, 
lata curva subtus convexa viridia, supra concava ferruginescentia albido- 
maculata prorsus inermia ; linese duae longitudinales elevatae in pagina su- 
perior! foborum. Margo fobi byalinus crassus cartilaginous.” Arabia felisi 
ad urbem Taas, FovskaM. 

84. A. AEABiCA, Lam. Encyo. i. 91. — A. variegata, ForsJc, Fl, JEgypt. 
Arab. 74, non Linn. “ Folia lineari-lanceolata margine retrorsum spinoso- 
dentata maculis albis sparsis, basi vaginantia ; interdum conferta digitum 
longa, interdum angustiora pedalia remota minus maculata. Caubs basi 
nudus.” uEgyptus inferior et Arabia felix, Forsk&hl. 

85. A. CLAViFLORA, Burch. Travels, i. 272, “Acaubs. Folia elon- 
gata glauca marginibus aculeatis. Flores dense spicati. Spica simplex. 
Corolla clavata, laciniis conniventibus.” C. B, Spei, in ditione Roggeveld, 
Burcbell. 

86. A% PALCATA, Busier. Habitus mibiignotus. Fobalanceolata valde 
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falcata 8-12 poll, longa supra basin clilatatam 15-18 lin. lata crassa im- 
maculata baud lineata apice pungente dorso sub apicem tuberculato-acu- 
leata, margine aculeis copiosis corneis deltoideis rubro-brunneis 1^-2 lin. 
longis armata. Inflorescentia 15-18-polliearis, pedunculo valido, ramis 
ascendentibus elongatia 4-7* Baeemi subdensi 4-8 poll, longi, expansi 
2-2-ipoll. diam.j pedicellis ascendentibus 4-6 lin. longis^ bracteis lanceolato- 
cuspidatis scariosis pedicello longioribus. Periantbium cylindricum 12-13 
lin. longum, tubo elongate, segmentis lanceolatis viridi vittatis tubo sequi- 
longis. Stamina periantbio sequilonga. Stylus breviter exsertus. C. B, 
Spei, Zeyber 1678 1 

Species exclusa. 

Aloe africana caulescens perfoliata glauca non spinosa^ Comniel. Prselud. 
74, fig. 23, a Kuntb sub A .paniculata citata, est Crassulce species. 

2 . Gtasteeia, Duval, 

PL JSucc, Sort, Alanc. 6 ; Saworth^ Syn, 85 ; Suppl, 48. — Aloe, 
Linn. Gen. No. 430 eco parte \ Salm-Dych^ Monog .Aloe, sect.xxix. ; 
Kunth, Snum. iv. 492, esc parte. 

Periantliium rubro-viride, tubo gamopbyllo curvato deorsum 
oblongo basi cuueato sursum cite constricto cylindrico, segmentis 
6 viridibus aequalibus diu imbricatis flore expanso apice solum 
regulariter falcatis. Stamina 6 bypogyna declinata periantbio 
paulo breviora, filamentis iUiformibus, antberis lineari-oblongis 
versatilibus. Ovarium sessile oblougum triloculare, ovulis in 
loculo crebris ; stylus filiformis leviter declinatus ovario subsequi- 
longus, stigmate capitate trilobato. Gapsula oblongo-triquetra 
cbartaeea loculicido-triYalvis apice umbilicata, seminibus obliquis 
crebris discoideis alatis, testa brunnea membranacea, albumine 
carnoso, embryoue axiii. Series liumiles suffruticoscs, rosulis fo- 
liorvm raro pedunculatis, foUis crassis carnosis sospissime lingulatis 
vel ensiformibus maculis albidis emersis vel immersis decor atis disti- 
ohis vel suldisticliis vel multifariis, pedunculo nudo,floribus racemo- 
sis smpe paniculatis, pedicellis rulris, Iracteis parvis persist e7itibus. 

Folia regulariter disticha. 

Stirps Verrucosa. Caulis foliiferus brevis. Folia facie tuber- 
culis margaritaceis emersis rugosa 

1. G, verrucosa, 2. G. subverrucosa. 3. G. repens. 

Stirps Lingua. Caulis foliiferus brevis. Folia lingulata ma- 
culis copiosis immersis decorata. 

Folia stricta Isevissima nitida 4i. G* nigricans. 
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Folia reciirvata obscure viridia. 

5. hrevifolia. 6. G-, dbtusifolia. 7. G. distioha* 

G. sulcata, G. mollis, 

Stirps JBicolores, Caulis foliiferos elongatus. Folia stricta 
laevia immaculata vel parce maculata. 

Species sola 10. G, hicolor. 

Stirps Planifolia, Caulis foliiferus elongatus. Folia lasvia 
maculis copiosis immersis confluentibus. 

Species sola 11. G,planifoUa. 

Folia spiraliter disticba. 

Stirps Suhlingua, Caulis foliiferus brevis. Folia conferta. 

Maculse minores vix confluentes. 

12. G, ecccavata. 13. G, spiralis, 14. G. dicta. 

15. G, relata, 16. G, cheilophyUa, 

Maculse majores confluentes. 

17, G. pallescens, 18. G.porphyrophyUa, 19. G, variolosa, 
Stirps Maculated, Caulis foliiferus elongatus. Folia laxa. 

Maculse paucae parvss obscurse 20. G, Zeyheri 

Maculae minores minus confluentes, 

21. G* colulrina. 22. G. pieta. 

Maculae majores valde confluentes. 

23. G, pulchra, 24. G, maculata. 

Folia rosulata multifaria (in plantae formis juvenilibus saepe di- 
sticba vel spiraliter disticba). 

Stirps Garinat(s. Periantbium normale generis 9-12 lin. Ion- 
gum. Folia tuberculis emersis rugosa. 

Folia deltoidea tuberculis viridulis confertis. 

25. G, decipiens. 

Folia lanceolata tuberculis margaritaceis sparsis. 

26. G, carinata, 27. G, suhearinata, 28. G.pethamensis, 
Stirps Nitidcd, Periantbium normale generis 9-12 lin. longum. 
Foba laevia, maculis parvis immersis albidis. 

Folia lanceolato-deltoidea 2-4 poll, longa. 

29. G, parvifolia. 30. G, gracilis, 

Felia lanceolata semipedalia vel pedalia. 

31. G, Icdtepuncta, 32, G.ohtma, G, glahra. 

Folia lorata vel ensiformia 6-9 poll, longa. 

34. G, trigona, 35. G, marmorata. 

Folia lanceolata semipedalia vel pedalia. 

36. G, nitida, 37. G, fusco-pmicbata, 

38. G, esocelsa, 39* G, Feacochii. 
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Sfcirps Gmndifior<B. Periantliium normale generis 18-24 lin. 
longum. Folia Isevia maculis parvis immersis alhidis. 

Folia strieta ensiformia G. aGmacifolia. 

Folia minus strieta lanceolata. 

41. G, candicansu 42. (r. OroucJierL 

Stirps Apioroidecs. Perianthium breve parvum, tubo subrecto, 
segmentis apice patulis. (Omnes inter Grasterias proprias 
et Apicas verisimiJiter hybridse bortenses.) 

' Gaulis foliiferus brevis. Folia densa ... 43. G, Bayfieldii, 
Caulis foliiferus elongatus. Folia laxa. 

44. Gn a^icroides. 45. G. squarrom* 

1. G. VERRUCOSA, Haw. Syn. 89. — Aloe verrucosa. Miller, Gard. Diet 
edit. vi. No. 20 ; Willd. Sp. ii. 189; Bot. Mag, t. 837; Salm-Dyck, Aloe, 
sect. xxix. fig. 25 ; Kunth, Enum. iv. 543. — A. carinata, DC, Blantes 
Grasses, t. 63. — A. disticha, Thunb. Diss, No. 9. — A. distieba A Linn, 
Sp, 459. Caulis foliiferus 1-2-pollicaris. Folia 10-12 disticha conferta 
ensiformia exteriora patentia interiora solum ascendentia 6-9 poll, longa 
1-14 poll, lata medio 3 lin. crassa obscure viridia facie concava apice sub- 
pungente dorso turgida ubique tuberculis creberrimis margaritaceis parvis 
emersis baud seriatis rugosa prjeter apicem baud marginata. Pedunculus 
semipedalis. Racemi 4-8 in paniculam deltoideam dispositi ; termiualis 
subpedalis, pedicellis 6-9 lin. longis, bracteis lanceolatis duplo brevioribus 
quam pedicelli. Periantbium 1 poll, longum, tubo deorsum oblongo 
3 lin. crasso. C, B. Spei, sjitQ annum 1730 culta. Var. latipolia, 
Haw. Rems. 47/ est forma foliis pedalibus 18-21 lin, latis. 

Var. G. INTERMEDIA, Haw, Syn. 89*— Aloe intermedia, Haw, Trans. 
Linn. Soc.vii, 12 I Salm-Dyck, Aloe, sect. xxix. fig. 24; KuntJii Enum, iv. 
542,— A. Lingua, Eer in Bot Mag. t. 1.322, excl. syn. Minor, foliis 12-14 
lin. latis maculis margaritaceis emersis creberrimis rugosis, pedunculo 
simplici, periaxitbii tubo gracHiore 2-2| lin. diam. 

Var. SCABERRIMA, — ^Aloe scaberrima, Sahn-DycJc, Hort. 332% Monog, 
sect. xxix. fig. 26; Kunth, Emm, iv. 543. — Gasteria intermedia, var. as- 
perrima, Haw. in Phil, Mag. 1827, 355, Folia 6-9 poll, longa tuberculis 
validioribus albidis vel viridulis praedita. Pedunculus simplex- 

2. G. SUBVERRUCOSA, Haw.inPML Mag. 1827, 354.— Aloe subverru- 
cossi, Salm-Dycic, Ohs, 67; Boem. et Schultes, Syst. vii. 671; Kunth, Enum, 
iv. 544. Caulis foliiferus lJ-2-pollicaris. Folia 8-10 disticha conferta 
lingulata semipedalia 1 poll, lata medio 3 lin. crassa apice rotimdata cuspi- 
data praeter apicem tuberculato-marginata ubique maculis crebris parvubs 
baud seriatis albidis leviter emersis scabra. Pedunculus simplex pedalis. 
Racemus subpedalis simplex, pedicellis 3-4 lin, longis, bracteis lanceolatis 
pedicello brevioribus. Periantbium 10-11 lin. longum, tubo oblongo 2|-3 
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lin. crasso. C^JB.Spei. IjoAtYverrucosam^tdisticham medium teneus. 
Yar. PARVipuNCTATA, Haw. loc. dt.y est forma foliis longioribus ad api- 
cem magis augustatis maculis minoribus. sursum paucioribus prope foliorum 
basin crebrioribus confluentibus. Var. margin at a, Baker (Algoa Bay, 
Cooper!), est forma foliis brevibus apicis margine albido corneo longe 
decurrente. 

3. G. REPENS, Haw. Revis. 48. — ^Aloe repens, Roem, et Schultes, Byst, 
vii. 674 ; Kunth, Enum, iv. 542. Caulis foliiferus pollicaris. Folia 8-10 
patentia conferta disticba lingulata 2^-3 poll, longa 9-10 lin. lata 1-1 J 
lin. crassa apice rotundato- vel deltoideo-cuspidata apicis mai'gine corneo 
albido subdecurrente utrinque maculis parvis margaritaceis emersis in- 
terdum transversaliter seriatis deeorata. Flores ignoti. Ex icone inedita 
Kewensi anno 1821 facta descripta. Verisimiliter bybrida hortensis. 

4. G. NIGRICANS, Haw. Syn, 86. — Aloe nigricans. Haw. in Tracis. Linn, 
Soc.vii, 13; Salm-Dyck, Money, sect. xxix. fig. 7? Eknth, Enum. iv. 534, 
— -Aloe obliqiia, Jacq. Hort. Schoen. tab. 418, excl, syn. — A. Lingua, var. 
crassifolia, Boland, in Ait. Hort. Kew. i. 469 ; Ker in Bot. Mag. t. 838. 
Caulis foliiferus 2-3-pollicaris. Folia 12-20 disticba dense conferta lin- 
gulata coriacea stricta 4-8 poll, longa l|-2 poll, lata deorsum 5-6 lin. medio 
3-4 lin. crassa apice obtusa cuspidata facie deorsum turgida supeme plana 
dorso rotundata margine prseter apiceiii corneum albidum vix tuber culata, 
basi dilatata rubella cornea, faciebus ubique Isevibus atro- vel purpureo- 
viridibus maculis copiosis parvis albidis iramersis vix seriatis decoratis. 
Pedunculus validus pedalis et ultra ssspissime simplex. Racemus pedalis 
vel sesquipedalis, pedicellis inferioribus 3-4 lin. longis, bracteis lanceolatis 
pedicello sequilongis. Perianthium 9-10 lin. longum, tubo deorsum 
oblongo 3 lin. crasso. C. B. Spei, circiter annum 1730 introducta. 
Algoa Bay, Cooper ! G. crassifolia Haw. in Phil. Mag. 1827j 350, est 
forma foliis crassioribus 3-4 poll, longis 1 poll, latis margine infra apicem 
obscure tuberculatis.. Yar. marmorata, Salm-Dyck, Obs. 64, est forma 
maculis majoribus albidis et roseis marmoratim confluentibus. 

Yar. G, pasciata, Haw. in Phil. Mag. 1827, 349. — Aloe nigricans, var. 
faseiata, Salm-Dyck, Obs. 64. — ^A. vittata, Roem. et Schultes, Syst. vii. 662. 
Caulis foliiferus 4-5-polliearis. Folia lorata 6-8 poll, longa 18-21 lin. lata 
Isevissima margine superne cornea inferne laevia, faciebus ubique maculis 
copiosis albidis immersis confluentibus decoratis. Pedicelli inferiores 5-6 
lin. longi. 

Yar. POLYSPiLA, Baker, Caulis foliiferus 3-pollicaris, Folia 10-12 
semipedalia 12-15 lin. lata margine infra apicem baud tuberculata maculis 
minoribus crebrioribus magis viridulis, Algoa Bay, Cooper ! 

Yar. A. guttata, iSa?m-Dyc^, Hort. 332; Monog. sect. xxix. fig. 9 ; 
Kunth, Enum. iv. 547.-^Gasteria subnigricans, var. giabrior, JHaw. in Phik 
Mag. 1827, 351. Caulis foliiferus 2T3-poliicaiis. Folia 6-8 poll, longa 
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li poll, lata lorato-lingulata, maculis quafa in typo minoribus, marginibus 
praetor apicem corneum albido-tiiberculatis. 

Var. G. SUBNIGRICANS, Haw. in Phil. Mag, 1827, 353,— Aloe subni* 
gricans, Spreng, Syst. ii, 71; Salm-DyckyAloe, sect. xxix. fig. 10 ; Xunth, 
Emm, iv. 547. Caulis foliiferus 2-pollicaris. Folia lingulata semipedalia 
vel ultra poll, lata basi 5-6 lin. crassa, faciebus minus Isevibus quam in 
typo, marginibus infra apicem scabris albo tuberculatis. A typo ad G, 
accedens. 

Var. O. PiiA.TYPHYLnA, G. latifolia, Hort, Kew. vix Haw, 

Syn. 87. Caulis foliiferus 2-3-pollicaris. Folia lingulata 6-10 poll, longa 

2- 2J poll, lata Igevia rigide erecto-patentia, maculis copiosis parvis immer- 
sis, marginibus infra apicem integrum rugoso-tuberculatis. Infiorescentia 
bipedalis ramosa, racemo terminal! sesquipedali. Forma major G. subni- 
gricantis. 

5. G. BREViFOLiA, Haw. Syn, 89; Phil, Mag. 182/, 350.— Aloe bra- 
cbypbylla, Salm-Dyck^ Hort, 332 ; Monog. sect. xxix. fig. 8 ; Kunth, iv. 
535. Caulis foliiferus l-l|-pollicaris. Folia 10-12 dense conferta lingu- 
lata 3-4 poll, longa deorsum 21-24 lin. lata, deorsum 4-5 lin. crassa minus 
rigida et laevia quam in G, nigricante, apice obtuso cuspidate, marginibus 
infra apicem tuberculato-rugosis, faciebus sordide viridibus ubique maculis 
parvis albidis immersis decoratis, basi dilatata rubello-cornea; Pedunculus 
pedalis simplex vel furcatus, Racemus pedalis, pedieellis inferioribus 

3- 4 lin. longis, bracteis lanceolatis pedicello sequilongis. Perianthium 10- 
11 lin. longum, tubo deorsum oblongo 3 lin. diam. C. B. Spei, ante 
annum 1809 introducta. Inter G. nigricanfetn et obtusifoliam medium 
tenens. 

6. G. OBTUSIPOLIA, H«w?. in Phil, Mag, 1827, 350.— Aloe obtusifolia, 
Salm-Dychi Obs, 62; Monog, sect. xxix. fig. 37; Kmth, JSwwm.iv. 548.— 
A. Lingua, var. brevifolia, Salm-Dyclc, Cat. 1 7 . Caulis foliiferus 1 J-2 pol- 
licaris. Folia 12-14 disticha dense conferta lingulata 4-6 poll, longa 
2-2| poll, lata basi 3 lin. medio 2 lin. crassa minus rigida quam in G. m- 
gricante apice rotundata cuspidata margine infra apicem tuberculato- 
rugosa, faciebus obscure viridibus ubique maculis parvis albidis immersis 
baud seriatis decoratis, basi dilatata rubello-cornea. Pedunculus simplex 
pedalis et ultra. Racemus densus pedalis vel sesquipedalis, pedieellis infe- 
rioribus 5-6 lin. longis, bracteis lanceolatis pedicello subduplo brevioribus. 
Perianthium 10-12 lin. longum, tubo deorsum oblongo 3-4 lin. crasso. 
C. B, Spe% cireiter annum 1815 introducta. Ad G. disticham arete 
accedens ; prmsertim recedit foliis latis brevibus. 

7. G. DISTICHA, Haw, in Phil Mag, 1827, 351.— G. denticulata, Haw, 
Suppl, 50. — ^Aloe disticha a, Linn, Sp, 459 ; Roem, et Schultes, Syst, vii. 
666; Kunth, Enum, iv. 546. — A. Lingtm, Thunb, Diss, No. 14, eao parte \ 
Salm^Dyck, Aloe, Sect. xxix. fig. 33, — ^A. linguiformis, Miller, Diet, edit, vi, 
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No. 13, esi 'parte I DC, in'Red, Plantes Gr asses, tab. 68 . Caulis foliiferus 
l-l|-pollicaris. Folia 10-12 disticha dense conferta patentia lingulati 
4-6 poll, longa IJ poll, lata basi 3 lin. medio 2 lin. crassa facie plana 
utrinque obscure viridia maculis parvis albidis immersis baud seriatis deco- 
rata marginibus conspicue rugoso-tuberculata, basi dilatata anguste albido- 
cbrneis. Pediinculus pedalis et ultra simplex vel ramosus. Racemus 
pedalis et ultra, pedicellis inferioribus 4-6 lin. longis, bracteis parvis lanceo- 
iatis. Perianthium 9-10 lin. longum, tubo deorsum 3 lin. crasso. C. B, 
Spei, in hortis e temporibus remotis culta. 

Var. MINOR, Baker, est forma debilis, foliis 6-8 2-3 poll, longis I poll, 
latis, pedunculo simplici semipedali, racemo paucifloro. 

Var. G. CONSPUHCATA, Haw. in Phil, Mag. 182?, 352. — Aloe conspur- 
cata, Salm-Dyck, Ohs. 59 ; Monog, sect. xxix. fig. 31 ; Kunth, Enum. iv. 
646, a typo recedit foliis longioribus interdum pedalibiis maculis minori- 
bus erebrioribus decovatis, tuberculis marginalibus minus conspicuis, fieri- 
bus paulo majoribus. 

Var. G. ANGUSTIFOLIA, Haw. Syn, 88 .— Aloe angustifolia, SalmrDyck,^ 
Obs. b*J 5 Monog. sect. xxix. fig. 30. — A. Lingua, var. angustifolia. Haw. in 
Trans. Linn. Soc. vii. 13, ab typo recedit et ad var. angulatam accedit, 
foliis paulo crassioribus facie deorsum concavis. 

Var. G. ANGULATA, Haw. in Phil. Mag. 1827, 353. — G. longifolia. 
Haw. Syn. 88 . — Aloe angulata, Willd. in Bert. Mag. v. 256 5 Salm^-Dyck^ 
Aloe, sect. xxix. fig. 29 5 Kunth, Enum. iv. 546. — A. Lingua, var. longi- 
folia, Haw. in Trans. Linn. Soc. vii. 13. Folia crassiora quam in typo 
minus patentia margine uno solum interdum incrassato duplicate faciebus 
pallidioribus maculis interdum obscure seriatis, floribus paulo majoribus. 

Var. G. NATALSNsis, Baker. Folia 6-8 lingiilata pedalia vel sesquipe- 
dalia recurvata 2 |- 2 f poll, lata laeviora et firmiora quam in typo medio 
2 lin. crassa utrinque planiuscula maculis obscurioribus magis viridulis. 
Natal, McKen ! 

8. G. SULCATA, Maw. in PUL Mag. 1827? 353. — Aloe sulcata, Sahu’- 
Dyck, Obs. 54; Aloe, sect. xxix. fig. 32; Kunth, Emm, iv. 645. — A. 
Lingua, var. angulata. Haw. in Trans. Linn. Soc. vii. 13. Caulis foliiferus 
14-2-pollicaris. Folia 10-12 disticha vel subdistieha lorato-lingulata 6-8 
poll, longa 14 poll, lata medio 3 lin. crassa faciebus obscure ptdlide viri- 
dibus maculis copiosis minutis albidis immersis baud seriatis vetustate 
evanescentibus decoratis, apice obtuso cuspidato, marginibus ssepe dii- 
plicatis, basi dilatata anguste albido-cornea. Pedunculus simplex 
pedalis et ultra. Racemus pedalis, pedicellis inferioribus 5-6 liu. longis, 
bracteis minutis lanceolatis. Perianthium 9-10 lin. longum, tubo deor- 
sum 3 lin. crasso. C. B. Spei, ante annum 1804 introducta. 

9- G. MOLLIS, Haw. Bevis. 46, 203; Phil. Mag. 1827, 360.— Aloe 
mollis, Boem. et Schultes, Syst. vii. 665; Kunth, Enum.U. 548. Caulis 
foliiferus subpollicaris. Folia 6-8 disticha conferta patentia lingulata 
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3~4 poll. loBga 1 J poll, lata basi .3-4 lia. crassa facie superne plana deor- 
sum concava utrinque obscure vii’idia maeulis parvis viridulis obscuris im- 
mersis decorata, apice deltoideo-cuspidato, xnarginibus rugulosis, basi 
dilatata anguste albido-cornea. Pedunculus simplex pedalis. Raeemus 
subpedalis, pedicellis inferioribus 4-61m. lougis,bracteis parvis lanceolatis. 
Perianthium 10 lin. longum, tubo deorsum 3 lin. crassa. C. JB, Spei^ in 
bortos anno 1819 a Bowie introducta. 

10. G. BICOLOR, Haw. in Phil. Mag. 1826, 275. — ^Aloe bicolor, Roem. 
et Schultes, Syst.vii. 6S2; Salm-Dych, Aloe, sect. xxix. fig. 5 ; Kunth, 
Enum. iv. 537. Caulis foliiferus 4~5-pollicaris. Folia 12-16 disticba 
conferta firma stricta omnia erecto-patentia lorata 6-9 poll, longa 15-18 
lin. lata basi 5-6 lin. crassa viridia iibique laevia facie subplana dorso tur- 
gida maeulis subnullis vel paucis obscuris dorso prope basin prsedita, apice 
subdeltoideo cuspidate, marginibus vix tuberciilatis, basi dilatata late ru- 
bello-cornea. Pedunculus simplex subpedalis. Racemi 8-12 poll, longi, 
pedicellis inferioribus. 3-4 lin. longis, bracteis parvis lanceolatis. Perian- 
thium 6-7 lin. longum, tubo oblongo pallide rubro 2-2J lin. crasso. C. 
B. Spei, circiter annum 1825 introducta. 

11. G. PLANIFOLIA, Baker. — Aloe planifolia. Baker in Saund. Ref. 
Bot. t. 162. Caulis foliiferus 6-10-pollicaris. Folia 12-20 disticba 
laxe disposita firma stricta omnia erecto-patentia ensiformia 6-8 poll, 
longfi 9-12 lin. lata deorsum 3 lin. medio 2 lin. crassa laevia nitide viridia, 
facie plana maeulis copiosis magnis albis iinmersis confluentibus decorata, 
apice deltoideo-cuspidato comeo denticulate, margine baud tuberculato, 
basi dilatata caulem amplectente deltoidea perspicua. Pedunculus 
simplex pedalis et ultra. Raeemus laxus pedalis, pedicellis 5-6 lin. longis, 
bracteis parvis linearibus. Perianthium 9 lin. longum, tubo subgloboso 4 
lin. crasso. Algoa hag, Cooper circiter annum 1860 introduxit. Ad .4. 
maculatam accedens 5 recedit foliis perfecte distiebis, periantbii tube glo- 
bose. 

12. G. EXCAVATA, Hat£ 7 . in Phil. Mag. 1827, 253.— Aloe excavata, 
Willd.in Berl. Mag. v. 276 ; Sahn-Dgeh, Monog. sect. xxix. fig. 22 j Kunth, 
Enum. iv. 545. — A. obscura, Willd. in Berl. Mag. v. 275. — G. latifolia, 
var. multifaria. Haw. Sgn. 89.— Aloe Lingua, var. multifaria. Haw. in 
Trans. Linn. Soc. vii. 12. — Aloe africana, etc.. Miller, Ic. t. 19. Caulis 
foliiferus l|-2-pollicaris. Folia 12-16 densa patentia lingulata spiraliter 
disticba 4-5 poll, longa 1 J-1^ poll, lata basi 3 lin. medio 2 lin. crassa facie 
concava utrinque pallide viridia maeulis parvis albo-viridibus obscuris im- 
mersis decorata apice deltoideo-cuspidata, marginibus tuberculatis mar- 
gine uno ssepe duplicate, basi dilatata anguste albido-cornea. Peduncu- 
lus simplex subpedalis. Raeemus subpedalis, pedicellis inferioribus 5-6 
lin, longis, bracteis parvis lanceolatis, Perianthium 10-12 lin. longum, 
tubo oblongo 2J lin. crasso. O. B. Spei, e temporibns remotis culta. A 
G. sulcata prsesertim recedit foliis maturis spiraliter distiebis. 
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13. G. SPIRALIS, Baker, Caulis foliiferus 3-4 pollicaris. Folia 16-20 
densa stricta omnia erecto»patentia spiral! ter disticba lingulata 4-6 poll, 
longa l-lj poll, lata medio 3 lin. crassa facie turgida dorso rotundata 
ubique Imvia nitida viridia vel purpureo tincta maculis copiosis albidis im- 
mersis maguitudine mediocribus vix confluentibus decorata apice obtusa 
cuspidata cornea subintegra, marginibus baud tuberculatis, basi dila- 
tata rubellO'Cornea. Pedunculus simplex subpedalis. Racemus pedalis et 
ultra, pedicellis inferioribus 3-4 lin. longis, bracteis lanceolatis pedicello 
siibsequilongis. Perianthium 9-10 lin. longum, tubo deorsum oblongo 3 
lin. crasso. C, B, Spei, Verisimiliter est varietas G, nigricantis foliis 
spirafiter distiehis. 

Var. TORTULATA, Baker ^ a typo recedit fobis conspicue tortis e basi ad 
apicem magis angustatis. 

14. G. DICTA, iV”. B, Br. in Gard. Chron, 1876, ii. 68. Caulis foliife- 
rus 2-pollicaris. Folia 12-14 conferta spiraliter disticba patentia lorata 
4-5 poll, longa If poll, lata drma Ijevia obscure viridia basi 5-6 lin. crassa 
facie subplana apice deltoidea cornea denticulata marginibus tuberculato- 
rugosis, margine uno solum sjcpe duplicato, ubique maculis parvis rotundis 
sparsis immersis decorata. Pedunculus pedalis et ultra simplex vel ramo- 
sus. Raeemi subdensi- pedales, pedicellis inferioribus 3-4 lin. longis, 
bracteis lanceolatis pedicello subaequilongis. Periantbium 9 lin. longum, 
tubo deorsum oblongo 3 lin. crasso. C. B. Spei. V. v. in hort. Kew. 
A G. subnigricanti praesertim recedit foliis spiraliter distiehis duplicato- 
margiuatis, 

15. G. RETATA, Jflaw. in PhiLMvg. 1827, 349. — ^Aloe dictyodes, Roem, 
et Schultes, Syst. vii. 663 ; Salm-Dyck, Aloe, sect. xxix. fig. 4 ; Kunth, 
Eimm. iv. 539. Caulis foliiferus tripollicaris. Folia 10-12 conferta spi- 
raliter disticba exteriora patula interiora ascendentia ensiformia pedalia 
deorsum 15-18 lin. lata basi 6-6 lin. crassa facie plana superne corneo- 
marginata denticulata, margine uno solum duplicato, maculis parvis obscuris 
rotundis confluentibus immersis decorata. Pedunculus validus ramosus. 
Racemus 7~8-pollicaris, pedicellis inferioribus 3-4 lin. longis, bracteis 
minutis lanceolatis. Perianthium 9 lin. longum, tubo deorsum oblongo 
3 bn. crasso. C. B. Spei, anno 1826 a Bowie introducta. 

16. G. CHEiLOPHYLLA, Baker, — G, undata, Hort, non Haw. Caulis 
foliiferus 2-pollicaris. Folia 14-18 densa spiraliter disticba exteriora 
patula interiora ascendentia ensiformia 9-10 poll, longa supra basin 1 poll, 
lata ad apicem lanceolato-euspidatum angustata basi 3 lin. crassa saturate 
viridia facie valde concava marginibus corneo -tuberculatis, margine uno 
incrassato, utrinqiie maculis copiosis albidis maguitudine mediocribus leviter 
emersis subconfluentibus decorata. Flores mihi ignoti. C. B, Spei. Y. 
V. in hort. Kew. et Peacock. Folia G. pukhre ; recedit caule foliifero 
brevi, foliis facie valde concavis, maculis minoribus subemersis. An sit 
bybrida inter pulchram et verrueosam ? 
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17 . G. PALLESCENS, Caulis foliifems bipolliearis. Folia 8~ 10 

conferta exteriora patula interiora erecto-patentia ensiformia semipedalia 
deorsum 1 poll, lata basi 5-6 lin. medio 3 lin. crassa leevia viridia facie 
sursum turgida clorso rotundata apice deltoidea cuspidata cornea denticu- 
lata, raarginibus deorsum Isevibus baud tuberculatis, ubique maculis albido- 
viridibus iminersis copiosissimis confluentibus decorata. Pedimculus 
simplex pedalis et ultra. Racemus peda.lis, pedicellis inferioribus 3-4 lin. 
longis, bracteis lanceolatis acuminatis pedicello' subeequilongis* Perian- 
tbiura 9 lin. longum, tubo deorsum oblongo 3 lin. crasso. Algoa lag, 
Cooper! circiter annum 1860 introduxit. V. v. in bort. Saunders. ^ 

18. G. PORPHYROPHYLLA, Rnibcr. Caulis foliiferus lJ--2-pollicaris. 
Folia 8-10 densa erecto-patentia lorata 7~8 poll, longa 1 poll, lata sordide 
purpurea Isevksima facie subplana apice cornea denticulata deltoideo-cus- 
pidata, raarginibus infra apicem baud tuberculatis, margine sinistro (e medio 
rosulse spectante) duplicate, ubique raaculis magnis albidis immersis con- 
duentibus decorata. Pedunculus simplex pedalis. Racemus laxus pedalis, 
pedicellis inferioribus 3-4 lin. longis, bracteis lanceolatis acuminatis pedi- 
cello subsequilongis. Periantbium 9 lin. longum, tubo deorsum oblongo 
3 lin. crasso. C. B. Spei, V. v. in bort. Kew. anno 1873. Ad G.paU 
lescentem arete accedit. An sit varietas foliis purpurascentibus duplicate- 
marginatis ? 

19. G. VARIOLOSA, BaJeer in Samd, Ref. Bot. t. 34?. Caulis foliiferus 

1^2-pollicaris. Folia 15-18 conferta spiraliter distieba exteriora patula 
vel recurvata interiora ascendentia smpe torta omnia lorata 8-9 poll, longa 
1^ poll, lata medio 3-4 lin. crassa firroa laevia obscure viridia facie concava 
dorso turgida apice deltoideo-cuspidata cornea raarginibus baud tubercu- 
latis, margine uno saepe duplicate, ubique maculis magnis pblongis albidis 
iminersis confluent! bus decorata. Pedunculus simplex subpedalis. -Ra- 
cemus sesquipedalis, pedicellis inferioribus 3-4 lin. longis, bracteis lanceo- 
latis pedicello subsequilongis. Periantbium 9 lin. longum, tubo oblongo 
3 lin. crasso, Algoa bay, \ circiter annum 1860 introducta. 

20. G. Zeyheri, Baker. — Aloe Zeyheri, Salm-Dyck, Aloe, sect. xxix. 
fig. 3 bis. Caulis foliiferus semipedalis. Folia 16-20 laxe disposita as- 
cendentia spiraliter distieba lorata 8-9 poll, longa 9-12 lin. lata deorsum 
3-4 lin. crassa Imvia facie plana apice deltoideo-cuspidata cornea dentiou- 
lata raarginibus Isevibus baud duplicatis utrinque obscure viridia maculis 
parvis obscuris immersis decorata, basi valde dilatata plicata. Pedun- 
culus simplex pedalis. Racemus pedalis, pedicellis inferioribus 3-4 lin. 
longis, bracteis parvis lanceolatis. Periantbium 9 lin. longum, tubo deor- 
sum oblongo 3 lin. crasso. C. B. SpeL 

21. G. coLUBRiNA, N. B. Brown in Gard. Ckron. 1877, viii. 38. Cau- 
iis foliiferus 3-6-pollicaris. Folia 8-10 spiraliter distieba vel in plantis 
senioribus multifaria lorata interduni pedalia poll, lata deorsum 4-6 
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lin. crassa Isevia facie concava apice deltoideo-cuspidata, marginibus infra 
apicem laevibusj xnargine uno duplicator utrinque viridia vcl purpureo 
tincta maculis albidis immersis magnitudine mediocribus decorata. Inflo- 
rescentia 4-pedalis. Pedunculus vaiidus bipedalis et ultra ramosus. Ra- 
eemi pedales et ultra, pedicellis inferioribus 3~4 lin. longis, bracteis 
acuminatis pedicellum superautibus. Periantliium 8-9 lin. longum, tubo 
deorsum oblongo 3 lin. crasso. C. B. Spei, circiter annum 1870 a Bolus 
introducta. 

22. G. PICTA; Haw» in PUL Mag, 1827, 348. — Aloe Bowieana, Roem, 
et Schultes, Syst. vii. 662 ; Salm-Dyek, Aloe, sect. xxix. fig. 3 ; Kunth, 
Enum. iv. 536. Caulis foliiferus semipedalis vel pedalis. Folia 12-20 
spiraliter disticha omnia erecto-patentia lorata interdum pedalia et ultra 
li-2 poll, lata deorsum 5-6 lin. crassa nitide atroviridia facie subplana 
apice deltoidea cuspidata cornea marginata, marginibus infra apicem laevi- 
bus, margine uno interdum obscure duplicate, dorso rotundata maculis 
iis maculates et pictee consimilibus sed paulo minoribus minus confluenti- 
bus magis viridulis immersis decorata, basi dilatata rubro*cornea. Pe- 
dunculus vaiidus ssepe ramosus, Racemi pedales, pedicellis inferioribus 
3-4 lin. longis, bracteis lanceolatis pedicello sequilongis. Periantliium 8-9 
lin. longum, tubo oblongo 4 lin. crasso. C. B. SpeL anno 1827 a Bowie 
introducta. 

Var. G. FORMOSA, Haw, in Fhil. Mag, 1827, 349, ad G. maculatam 
accedit, foliis brevioribus angustioribus (1 poll, latis) superne magis an- 
gustatis, maculis magis confluentibus deeoratis. 

23. G. PULCHRA. Hav). Syn. 86. — Aloe pulcbra, Jacq. Hort, Schoen. 
t. 419 ; Haw. in Trans. Linn, Soo. vii. 14 ; Salm-Dyck, Aloe, sect. xxix. 
fig. 2 ; Kunth, Enum, iv. 536. — A. obliqua, DC. Plantes Grasses, t, 91. — 
A. maculata, Ker in Bot. Mag, t. 765. — Aloe foliis linguiformibus varie- 
gatis. Miller, Ic, t. 298. Caulis foliiferus semipedalis et ultra. Folia 
16-20 laxe disposita spiraliter disticha Isevia omnia ascendentia interdum 
pedalia deorsum 9-12 lin. lata ensiformia ad apicem sensim angustata facie 
deorsum concava medio 3 lin. crassa apice lanceolata corneo-marginata, 
marginibus infra apicem baud tubereulatis, margine uno ssepe duplicate, 
utrinque nitidula viridula vel purpureo tincta maculis magnis albidis im- 
mersis copiosis confluentibus decorata. Pedunculus pedalis et ultra ramo- 
sus. Racemi pedales, pedicellis inferioribus 5-6 lin. longis, bracteis line- 
aribus pedicello brevioribus. Perianthium 9 lin. longum, tubo deorsum 
oblongo 3 lin. crasso. C. B. Spei, a temporibus remotis culta. 

24. G. MACULATA, How. in Phil. Mag, 1827, 348. — Aloe maculata, 
Thunb, Diss. No. 10, ex parte ; Salm-Dyck, Monog. sect. xxix. fig. 1 ; Kunth, 
Enum. iv. 536. — A. obliqua. Haw. in Trans. Linn. Soc. vii. 14. — A. macu- 
lata, var. obliqua, Boland, in Ait. Hort. Kew, i. 469. — A. Lingua, 
Ker in Bot. Mag, t. 979, excl. syn. — Gasteria obliqua. Haw. Syn. 85. 
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Caulis foliiferus 6-9-pollicaris. Folia 16-20 laxe disposita spiraliter di- 
sticha omnia erecto-patentia lorata firma Isevia nitida saturate viridia vel 
purpurea 4-6 poll, longa 9-12 lin. lata deorsura 3 lin. medio 2 lin. crassa 
saepe torta facie plana apice cornea deltoideo-cuspidataj marginibus Ieevi- 
vibus, margine uno saepe duplicato, ubique maculis magnis albidis valde 
confluentibus immersis decorata, basi dilatata cornea rosea. Pedun- 
culus pedalis et ultra simplex vel ramosus. Racemi pedales^ pedicellis in- 
ferioribus 5-6 lin. longis> bracteis lanceolatis parvis. Perianthium 8-9 
lin. longum, tubo oblongo 3 lin. crasso. C.B. Spei, a temporibus remotis 
culta. Graaf-Reinet gBolml 

Var. FALLAX, Haw., est forma minor, foliis 7-8 lin. latis naaculis albi- 
dis copiosissimis. 

25. G. DECiPiENS, JJaio. in Phil. Mag. 1827, 356. — Haworthia nigri- 
cans, Haw. in Phil. Mag. 1824, 301. — Aloe decipiens, Roem. et Schultes, 
Syst. vii. 674; Salm-Dyck, Aloe, sect. xxix. fig. 16; Kunth, Enum. 539. 
Caulis foliiferus l-H-pollicaris. Folia 12-20 densa multifaria deltoidea 
2-3 poll, longa basi 15-18 lin. lata 5-6 lin. crassa facie concava dorso in- 
aequilateraliter carinata apice deltoidea utrinque obscure atro viridia tiiber- 
culis crebris subconcoloribus vel viridulis emersis rugosa. Pedunculus 
simplex subpedalis. Raceraus pedalis, pedicellis inferioribus 3-4 lin. 
longis, bracteis parvis lanceolatis. Perianthium 11-12 lin. longum, tubo 
deorsum oblongo 3 lin, crasso. C. B. Spei, anno 1824 a Bowie intro- 
ducta. 

26. G. CARINATA, Haw, Syn. S7 . — Aloe carinata. Miller, Gard. Diet. 
e^t. vi. No. 21 ; Haw. in Trans. Linn. Soc. vii. 13 ; Bot. Mag. 1. 1331, 
et parte; Balm’-Dyck, Aloe, sect. xxix. fig. 20; Kunth, Enum. iv. 543. — 
Aloe africana sessilis foliis carinatis verrucosis, Dill. Elth. t. 18, Caulis 
foliiferus 1-1 J-pollicaris. Folia 15-20 multifaria densa exteriora patula 
interiora ascendentia omnia lanceolata 5-6 poll, longa basi 1^-2 poll, lata 
5-6 lin. crassa facie concava dorso inaequilateraliter distincte carinata apice 
deltoideo-cuspidata cornea utrinque viridia tuberculis multis albis vel viri- 
dulis emersis crebris magnitudine mediocribus prsedita, marginibus carina- 
que valde tuberculatis. Pedunculus simplex sesquipedalis. Racemus 
pedalis, pedicellis inferioribus 5-6 lin. longis, bracteis parvis lanceolatis. 
Perianthium 1 poll, longum, tubo deorsum oblongo 2-2J lin. crasso. 
C.B. a temporibus remotis culta, Zeyber 4180! G, strigata. 
Haw. in Phil. Mag. 1827, 356, est forma major tuberculis paucioribus 
subseriatis. G. parva, Haw. loc. cit, est forma parva, tuberculis paucis 
sparsis. 

2?. G. suBCARiNATA, Haw. in Phil. Mag. 1827, 357. — Aloe, subcari- 
nata, Salm-Dyck, Ohs. 51 ; Monog. sect, xxix, fig. 21 ; Kunth, Enum. ir. 
341 . — A. pseudo-angulata, Salm-Dyck, Cat. 16.— G. undata. Haw. in Phil. 
Mag. 1827, 357,— Aloe undata, Roem. et Schultes, Syst. vii. 677 ; Kunth, 
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JEJnumAv. 541, Caulis foliiferus l~l|-pollicaris. Folia 10-15 densa pa- 
tentia lanceolata multifaria 4-6 poll, longa deorsum 1-1 J poll, lata facie 
leviter concava dorso inaequilateraliter carinata apice obtusa cuspidata 
cornea utrinque pallide yiridia maculis albidis sparsis paryis leviter emersis 
decorata, marginibus carinaque prorsus tuberculato-dentatis. Pedunculus 
pedalis et ultra simplex. Racemus pedaiis, pedieellis inferioribus 5-6 lin. 
longis, bracteis parvis lanceolatis. Perianthiurn 1 poll, longum, tubo 
deorsum oblongo lin. crasso. 0. B, SpeL Inter O. carinatam et di~ 
sticJiam medium tenens. Verisimiliter bybrida hortensis. G. strigosa, 
Hort, Peacock, est forma foliis spiraliter distichis. Forma adest in hortis 
culta foliis albo variegatis. 

28. G. PETHAMENSis, Hort, Caulis foliiferus l|-polliearis. Folia 
16-20 densa multifaria exteriora patula interiora ascendentia omnia lan- 
ceolata 3-4 poll, longa basi 9-10 lin. lata 3-4 lin. crassa facie concava dorso 
ad basin inmquilateraliter distincte carinata apice lanceolata corneo-margi- 
nata utrinque saturate yiridia vel yetustate purpureo tincta maculis copiosis 
albidis leviter immersis sparsis magnitudine mediocribus decorata, margi- 
nibus carinaque crebre tuberculatis. Fiores non vidi. V. in Jiort.Kew, 
et Peacock, Hybrida hortensis inter Gasteriam verrucosam et Aloem va~ 
riegatam ad locum dictum Petham a Ricketts anno 1840 facta et a Masters 
disseminata. De historia vide ‘ Gard. Chron.’ 1841, 183. 

29. G. PAEViFOLiA, Baker. Caulis foliiferus brevis. Folia 10-12 
densa multifaria lanceolato-deitoidea 2-2 J poll, longa basi 1-1 J- poll, lata 
5-6 lin. crassa viridia vetustate purpurascentia facie concava dorso oblique 
carinata utrinque maculis copiosis parvis albidis confluentibus immersis 
decorata apice rotundata cuspidata corneo-marginata, marginibus carinaque 
corneo-tuberculatis. Flores non vidi. C, B. Spei, Cooper circiter annum 
1860 introduxit. V. v. in hort. Saunders, et Kew. 

SO. G. GRACILIS, Hort. Saunders. Caulis foliiferus brevis. Folia 9-10 
densa multifaria exteriora recurvata omnia lanceolata 3-4 poll longa 9-10 
lin. lata obscure viridia apice rotundata cuspidata margine corneo continuo, 
dorso oblique carinata utrinque maculis minutis albidis crebris immersis 
decorata, marginibus carinaque tuberculato-rugosis. Flores non vidi. Natal, 
Cooper circiter annum 1860 introduxit. 

31. G. L^TBPUNCTA, Haw. in Phil. Mag. 1827, 356.— Aloe Isetepunc- 
tata, Poem, et Schultes, Syst. vii. 676; Kunth, Enum. iv. 357. Caulis 
foliiferus 1-1^-polUcaris. Folia 15-20 densa multifaria lanceolata 4-6 
poll longa basi 18-21 lin. lata 4-5 lin. crassa ad apicem angnstata facie 
concava apice deltoideo-cuspidata corneo-marginata dorso inaequilateraliter 
carinata utrinque viridia vel purpurascentia maculis copiosis sparsis albis 
iis G.trigoniB majoribus decorata, marginibus carinaque tuberculato-rugosis. 
Pedunculus subpedalis simplex vel furcatus. Racemus 8-12-polliearis, 
pedieellis 3-4 lin. longis, bracteis lanceolatis pedicello aequilongis. Peri- 
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anthium 10-11 lin. longum, tubo deorsum oblongo 3 lin. crasso. C,B. 
Spei, circiter annum 1825 a Bowie introducta. 

32. G. OBTUSA, Hatv, in Phil Mag, 1827, 358.— Aloe obfcusa, Roem. et 
SchulteSi Syst, Tii. 679. — A. trigona, Balm-Dych, Monogr, sect.xxi.x. fig. 18 \ 
Kuntki Enum, iv. 540. — A. trigona, var. obtusa, Salm-Dyck, Obs, 45. 
Caulis foliiferus I J--2-pollicaris. Folia 12-18 densa multifaria exteriora 
recurvata interiora erecto-patentia lanceolata serai pedalia basi If poll, lata 
I poll, crassa facie concava apice deltoideo-cuspidata dorso prorsus inaeqiii- 
lateraliter carinata obscure viridia inaeulis copiosis albidis immersis iis 
G. disiich(B consimilibus decorata, raarginibus carinaque tuberculato-rii- 
gosis. Pedunculus pedalis et ultra simplex. Racemus subpedalis, pedi- 
eellis 3-4 lin. longis, bracteis laneeolatis pedicello sequilongis. Perian- 
tliiuin 9-10 lin. longum, tubo deorsum oblongo 3 lin. crasso. C. B. 
Speif circiter annum 1820 introducta. Ad G. glabram arete accedit. 

S3. G. GLABRA, Haw, Syn. 87; Phil. Mag, 1827, 35?. — Aloe glabra, 
Salm-Dyck^ Ohs, 48 ; Monogr. sect, xxix.fig. 19 ; Roem, et Schultes, Syst, 
vii. 677 ; Kmth, Enum. iv. 540. — ^Aloe carinata, var. subglabra. Haw. in 
Trans. Linn. Soc, vii. 14.— A. carinata, Ker in Bot. Mag. t. 1331, fig. 
sinistra. Caulis foliiferus 1^-2 poll. Folia 15-18 densa multifaria exte- 
riora recurvata interiora erecto-patentia lanceolata 6-9 poll, longa basi 
2-3 poll, lata 6-9 lin. crassa facie concava apice deltoideo-cuspidata 
corneo-marginata dorso insequilateraliter carinata utrinque nitide viridia 
maculis copiosis parvis albidis sparsis immersis decorata, raarginibus cari- 
naque tuberculato-rugosis. Pedunculus simplex subpedalis. Racemus 
pedalis et ultra 40-50-fioms, pedicellis 3-4 lin, longis, bracteis parvis lan- 
ceolatis. Periantbiuml poll, longum, tubo deorsum oblongo 3 lin. crasso. 
€, B. Spei, versus annum 1796 a Masson introducta, Var. maj or, Kunih, 
est forma robusta, foliis pedalibus 3-3 J poll, latis 1 poll, crassis. 

34. G. TRIGONA, Haw. in Phil. Mag. 1827, 358. — Aloe trigona, var. 

elongata, 05s. 45,— Aloe elongata, Salm-Dyck, Monogr. sect, 

xxix. fig. 15; Kmfh, Enum.iv. 539. — Caulis foliiferus lJ-2-pollicaris. 
Folia 12-15 densa multifaria exteriora patula interiora erecto-patentia 
ensiformia 7-8 poll, longa 15-18 liu. lata basi 5-6 lin. crassa facie concava 
dorso prorsus insequilateraliter carinata apice lanceolata utrinque viridia 
maculis parvis albidis copiosis immersis decorata, raarginibus carinaque 
tuberculato-rugosis. Pedunculus pedalis et ultra simplex vel furcatus, 
Racemus pedalis, pedicellis 3-4 lin. longis, bracteis pedicello aequilongis. 
Perianthium 2-10 lin. longum, tubo deorsum oblongo 3 lin. crasso, C, B, 
Spei, a SwelUngreben versus annum 1790 introducta. 

35. G. M ARMORATA, Horf. Peacock, Caulis foliiferus 6-9-polIicaris, 
15-18 lin. diam. Folia 20-30 densa multifaria lorata 5-6 poll, longa basi 
15-18 lin. kta 3-4 lin. crassa obscura viridia ubique Iravja maculis magnis 
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oHscuris confluentibus immersis decorata apice rotund ata caspidata, margi- 
nibus laevibus, margine uno duplicato. Pedunculus pedalis et ultra, fur- 
catus. Eacemus pedalis, pedicellis 3-4 lin. longis, braeteis parvis lauceo- 
latis. Periantbium 9-10 lin. longum, tube 3 lin. crasso. V. v, in Jicrt* 
Peacock, Ad G. Bowieanam accedit ; recedit foliis sninoribus multifariis 
distincte duplicato-marginatis, maculis obscurioribns, 

36. G. NiTiDA, Haw. in Phil, Mag. 1827, 358. — Aloe nitida, Salm^Hyck^ 
Cflf. l3 ; Hot. Mag.t. 2304; Salm^Dgck, Monog. sect. xsis. fig. l/j Kantk^ 
Enum.iv, 539. Caulis foliiferus 1|— 2-pollieapis. Folia 15-15 densamul- 
tifaria, exteriora patula, interiora ascendentia, omnia lanceolata 8-9 poll, 
longa basi 2-2| poll, lata 6-9 lin. crassa ad apicem deltoideo-cuspidatnin 
sensim angustata nitide vifidia facie concava dorso oblique carinata ufcrin- 
que maculis copiosis parvis albidis decorata, marginibus carinaque vix ru- 
gosis. Pedunculus simplex pedalis et ultra. Racemus pedalis vel sesqui- 
pedalis, pedicellis 3-4 lin. longis, braeteis lanceolatis pedicello subsequi- 
longis. Periantbium IpolL longum, tubo deorsutn oblongo 3 lin. erasso. 
C. B.Speiy versus annum 1790 introducta. Var. GRANBrpi'NCTATA, Haw^ 
est forma maculis majoribus. 

37 . G. FUSCOPUNCTATA, Baker. Caulis foliiferus 2-3 poll.loiigus, 2-3 
poll. diam. Folia 20-30 densa multifaria omnia stricta ascendentia lanceo- 
lata 6^10 poll, longa basi 2J-3 poll, lata 9-12 lin. crassa e basi ad apicem 
rotundatum cuspidatum angustata obscure viridia laevia maculis panels 
albidis et pluribus fuscis immersis decorata facie leviter coacava, margini- 
bus laevibus, margine uno duplicato. Pedunculus simplex sesquipedalis. 
Racemus bipedalis, pedicellis 3-4 lin. longis, braeteis lanceolatis 1|— 2 lin. 
longis. Periantbium 1 poll, longum, tubo deorsum oblongo 3-4 lin. erasso. 
C. jB. Spei, Cooper versus annum 1860 introduxit. 

38. G. EXCELSA, Baker. Caulis foliiferus bipollicaris. Folia 20-30 densa 
multifaria, exteriora patula, interiora erecto-patentia, omnia lanceolata pe- 
dalia basi 3 poll, lata 6-9 lin. crassa e basi ad apicem deltoideo-cuspida- 
tum sensim attenuata facie concava dorso oblique carinata ufcrinque obscure 
viridia maculis panels albido-viridulis obscuris imm ersis decorata, margini- 
bus sublsBvibus. Inflorescentia 3-4-pedalis,‘racemis 8-10,rainis inferiori- 
bus compositis, pedicellis 3-4 lin. longis, braeteis lanceolatis pedicellis 
sequilongis. Periantbium 9— 10 lin. longum, tubo deorsum oblongo 4 lin. 
erasso, C. B. Spei ad ripas fluminis Chalamna, Cooper versus annum 
1860 introduxit. 

39. G. Peacockii, Hort. Caulis foliiferus 2-3 poU. longus. Folia 
12-15 densa multifaria, exteriora squarrosa, interiora ascendentia, lanceolata 
9-12 poll, longa basi 2 poll, lata 6-9 lin. crassa ad apicem deltoideo-cus- 
pidatum sensim angustata facie concava dorso sursum oblique carinata 
utrinque viridia maculis paucis albis immersis sparsis praesertim dorsalibus 

LINN. JOTJElSr.—BOTAiS'r, VOL. XTIII. Q 
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deeorata, marginibus tuberculis albidis corneis emersis crebris rugosis. 
Flores ignoti. Inter G. ensifoliam et Aloem heteracaiitham kybrida hor- 
tensis a Pfersdorff facta. 

40. G, AciNACiFOLiA, JSaw. Suppl. 49. — Aloe acinacifolia, Jacq. Eel. 
49, t. 31 j Ker in Bot. Mag. t 2369; Salm^Bych, Monog. xxix. 
fig. 11 ; Kuntk, Enum. iv. 537. Caulis foliiferus l|-2-pollicaris. Folia 
10-12 densa multifaria stricta^ esteriora patula, interiora ascendentia, ensi- 
formia pedalia et ultra basi l|-2 poll, lata 6-9 lin. crassa ad apicem acumi- 
natum seiisim attenuata Isevia nitide saturate viridia facie leviter concava 
dorso iusequilateraliter concava utrinque maculis parvis viridulis immersis 
copiosis decorata, marginibus medio leviter tuberculato-rugosis. Inflores- 
centia ramosa 3-4-pedalis, racemis pedalibus et ultra; pedicellis 4-6 lin. 
longis, bracteis lanceolatis pedicello brevioribus. Perianthium l|-2 
poll, longum, tubo oblongo-cylindrico 3-4 lin. crasso. C. B. Spei, ante 
annum 1810 introducta. G. venusta, Haw. in Phil Mag. 1827, 359, est 
forma foliis angustioribus nitidissimis maculis albidioribus obscure fas- 
ciatis. 

Var. G. ENSTFOLIA, Haw. in Phil Mag. 1825, 282. — Aloe ensifolia, 
Roem. et Schultes, Syst. vii. 681 ; Salm-t)yck, Money, sect. xxix. fig. 12 j 
Kmith, Enum. iv. 538. Folia breviora apice minus acuminata. G. plu- 
EiPUNCTA, Haw. in Phil. Mag. 1827, 359, est forma adolescens, foliis 
paucis subdistiebis loratis obtusis dorso baud carinatis basi 3 Bn. crassis 
maculis copiosis distinctis minutis albidis. 

Var. G. NXTENs, Haw. Suppl 48.— Aloe mtQxis, Roem. et Schultes, Syst, 
vii. 680 ; Kmthy Enum. iv. 538. Folia latiora interdum sesquipedalia 
quam in typo minus acuminata basi 2-3 poll, lata isevissima Isete viridia 
maculis copiosis confluentibus marmorata. 

41. G. CANDiCANS, in Phil, Mag. 1827, 360. — ^Aloe candicans, 
Roem. et Schultes, Syst. vii. 681 ; Salm-Dyck, Monogr. sect. xxix. fig. 13 ; 
Eunth,Enum. iv. 538. Caulis foliiferus IJ-pollicaris. Folia 12 -20 densa 
multifaria lanceolata, ex teriora recurvata, interiora ascen den tia, 6-15 poll, 
longa basi 2|-3 poll, lata 6-8 lin. crassa nitide viridia facie concava dorso 
insequilateraliter carinata utrinque maculis parvis albidis copiosis immersis 
decorata apice deltoideo-cuspidata, marginibus vix tuberculato-rugosis. 
Jnfloreseentia 3-4-pedalis ramosa, pedunculo crasso ancipiti, racemis 6-6 
pedalibus et ultra, pedicellis 3-4 lin. longis, bracteis parvis lanceolatis. 
Perianthium 1 J-2 poll, longum, tubo cylindrico 3 lin. crasso. C. R. Spei, 
versus annum 1820 introducta. G. linita. Haw. he. cit. vix ab typo 
recedit. 

42. G. Crouch EE i, JBa^'er. — Aloe Croucheri, Hooh.fil in Bot. Mag. 
t. 5812i Caulis foliiferus lJ-2-pollicaris. Folia 15-18 densa multifaria, 
exteriora recurvata, interiora ascendentia, lanceolata 12-15 poll, longa basi 
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3- 3^ poll, lata 9-12 lin. cmssa ad apicem deltoideo-cuspidatum sensim an- 
gustata facie concava dorso oblique carinata utrinque Isevia saturate viridia 
maculis copiosis parvis albo-viridulis decorata, marginibuslsevibus vel leviter 
rugulosis. Inflorescentia 2|-3-pedalis ramosa, racemis laxis pedalibus et 
ultra, pedicellis 5-6 lin. longis, bracteis lanceolatis pedicello brevioribus* 
Periantbium 21-24 lin. longum, tubo cylindrico 3 lin. crasso. C. JB. Spei, 
versus annum 1860 introducta. 

43. G. Bayfieudii, Baker, — Aloe Bayfieldii, Salm-DycJc, Aloe, sect, 
xxix. fig. 14 3 Kunth, Bnum, iv. 538. Caulis foliiferus 2-pollicaris. Folia 
12-14 multifaria densa omnia ascendentia lanceolata 3-4 poll, longa basi 
10-12 lin. lata 3 lin. crassa facie leviter concava dorso sursum oblique cari- 
nata e basi ad apicem acutum angustata utrinque viridia tubereuiis copiosis 
erebris albidis subimmersis magnitudine mediocribus decorata, marginibus 
regulariter albido-eorneis vel tuberculatis. Pedunculus simplex gracilis 
12-15-pollicaris. Racemus laxus semipedalis vel pedalis, pedicellis ascen- 
dentibus 2-3 lin. longis, bracteis lanceolatis pedicello eequilongis. Peri- 
antbium 7“8 lin. longum, tubo 2 lin. crasso, segmentis ligulatis apice patulis. 
F. tJ. in Hart, Kew,, Corderoy^ Sre. 

44. G. APICROIDES, Baker, Caulis fobiferus semipedalis et ultra. 
Folia 20-30 multifaria ascendentia lanceolata torta 4-6 poll, longa basi 
12-15 lin. lata 3-4 lin. crassa ad apicem deltbideum cuspidatum sensim 
attenuata facie concava dorso sursum oblique carinata utrinque saturate 
viridia maculis copiosis sparsis subimmersis magnitudine mediocribus de- 
corata, marginibus rugosis tuberculatis. Inflorescentia 2-3-pedalis, ramis 

4- 6. Racemus terminalis sesquipedalis, pedicellis ascendentibus 2-3 lin. 
longis, bracteis lanceolatis pedicello sequilongis. Periantbium 7-8 lin. 
longum, tubo oblongo 2 lin. crasso, segmentis ligulatis apice patulis. 
F. V, in Hort. Kew.j Peacock, etc. 

45. G. souABEOSAj Baker, Caulis foliiferus semipedalis. Folia cir- 
citer 20 multifaria lanceolata squarrosa 4-5 poll, longa basi 1 poll, lata 
3 lin. crassa ad a])icem subpungentem sensim angustata facie profunde 
concava dorso rotundata utrinque viridia tubereuiis paucis obscuris albidis 
immersis decorata, marginibus albidis contiuuis comeis elevatis crebre den- 
ticulatis. Inflorescentia 2-24-pedalis, ramis 4. Racemus terminalis pe- 
dalis laxus 2 poll, diam., pedicelbs inferioribus patulis rubellis 3 lin. longis, 
bracteis lanceolatis pedicello sequilongis vel paulo longioribus. Perian- 
thium oblongum 8-9 lin. longum, tubo oblongo 2 lin. diam., segmentis 
ligulatis tubo sequilongis. F. v. in Hort, Kew, anno 1879. 

3. Hawoethia, 

JDuml, Bl. * Bnec. Hort. Alanc. 7 ; Eaxc, Byn, 90, 70 ; 

Baher in Gard. Chron, 1879, 7l7.^ — Aloe ^ Linn, Gen. ISo, 

q2 
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ex ^arte ; Salm-JDycTCi Monog. Aloe^ sect. i,-xiii. ; Kmth^ JEJnum, iv. 
492, ex parte, — A!picra, Willd, ex parte, — Cateyala, Medic, ex 
parte, 

JBerianihium albidum mterduia leviter rubro tinctum, tubo 
gamopbylio obloBgo, limbo bilabiate segmentis 6 ligulatis ‘obtusis 
viridi vittatis, flore expanse 3 snperioribns subrectis 3 inferioribus 
squarrosis. Btamina ^ bypogyna periantbio semper distincte 
breviora, filamentis filiformibns, antberis minutis globosis versa- 
tilibus. Ovarium sessile eblongum triloculare, ovulis in loenlo 
crebris snperpositis, stylo snbrecto filiformi oyario subffiquilongo, 
stigmate capitate trilobate. Capsula oblongo-triquetra cbartaeea 
loculicido-trivalvis, apice umbilicata ; seminibus mnltis obliquis 
discoideis alatis, testa brunnea membranacea, albumine carnoso, 
embryone axili. Serhee Jimniles suffruticosce^ rosulis foliorum 
nmguam pedunculatis^foliis hrevibus latis crassis carnosis dense 
imbricatis multifariis xel rare trifariis^ cauh foUifero brevi vel 
prodnetOy pedunculo undo simplici ml ramoso,floribus parvis laxe 
racemosis, bracteis parvis persistentibus. 

Caulis foliiferus elongatus. 

Stirps Triquetrm, Folia regnlariter trifaria immacnlata. 

Folia facie subplana. 

1. jST. cordifolia, 2. JET. asperiuscula. 

Folia facie excavata %, M, viscosa, 

Stirps 'Portmsm. Folia spiraliter trifaria immaculata. 

4. H, tortuosa. 5, M, subrxgida, 

Stirps Fapillosce, Folia midtifaria, tuberculis margaritaceis 
vel maculis decorata. 

Tubercula margaritacea mnlta prominnla. 

6, M. papulosa, 7. JEE, Reinwardtii, 

Tnbereula margaritacea pauca parva subimmersa. 

8. JST. coarctata. 9. S. Greenii, 

Maculas erebrsB immersse 10. M, JBeacocJcii. 

Stirps Hybridw, Folia multifaria immaculata. 

Folia scabra. 

11. jST. Jiybrida. 12. JET. rigida. 13., M, nigra. 

Folia IsBvia 14. M, glauca, 

Caulis foliiferus brevis. Folia multifaria integra, tuberculis mar- 
garitaceis decorata. Stirps Margaritifens, 

Tubercula margaritacea regulariter transversaliter seriata. 
Ih, M, attenmta, 16, Bl,fasoiata, 17. M, subfasdata. 
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Tubercula margaritacea magna vel magnifeudine mediocria 
baud regulariter fasciata. 

18. H, margaritifeTa. 19. JEC, semiglabrata. 

20. H, subattemiata, 21. glahrata, 

Tubercula margaritaeea parva creberrima. 

22, JS. suhulata, 23. H.,Radula, 24. rugosa, 

Caulis foliiferus brevis. Folia multifaria integra, tuberculis mar- 
garitaceis nullis prsedita. 

Stirps Virescentes. Folia firma facie sursum baud recnrvata. 

Folia utrinque laevia 25. £[, alhicans. 

Folia utrinque scabra. 

26. scabra, 27, JE[, sordida, 

28. JE[. ieosijphglla, 29. H, Tisleyi, 

Vide etiam JS. glabrata var. concolor, 

Stirps MecurvcB, Folia crassa facie sursum valde recurvata. 

Folia dorso scabra 30. S, recurva. 

Folia dorso Isevia. 

31. S, asgerula, 32. S. retusa. 

H, turgida, 34. JS, cuspidata, 

Stirps Mucronatm, Folia isevia pallide viridia, sursum lineolata 
baud recurvata. 

35. S, cymhiformis, 36. M, altilinea, 37. JE[, reticulata, 
Caulis foliiferus brevis. Folia multifaria margine denticulata vel 
ciliato-dentata. 

Stirps OhloracantJice, Folia eoriacea denticulata baudlineata. 
38. JS, angolensis, 39. JST. angustifolia, 40. SL. chloracantha, * 
Stirps Tessellatce, Folia eoriacea denticulata facie tessellata 
recurvata. 41. H. tessellata. 42. S, venosa, 

Stirps Denticulatce. Folia denticulata apice lineata. 

Folia deltoidea 43. JEE, mirahilis. 

Folia ovata 44. JS. subregularis. 

Folia oblongo-lanceolata. 

45. J3[. atromrens, 46. jB*. Imtevirens, 

47. -BT. denticulata, 48. JEL.bilineata, 

49. JT. affinis, 50. JEE, polypJiylla, 

51. JEE. mttaia, 

Stirps EBallidm, Folia pallida breviter setoso-dentata, apico 
ssepissime aquoso-pellucida lineata. 

52. SE, transluGens, 53. JEE* pallida, 

54. JEE, filifera, 55. JK, Cooperi, 

56, EE, minima. 
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Stirps Arachioiiecd, Folia pallida longe setoso-dentata, apice 
ssepissime aquoso-pellucida lineata. 

57. H, arachmides. 58. jET. JBolusii, 

69. jET. setata, 

1. H. CORDIFOLIA, Haw. Suppl. 60. — Aloe cordifolia, Eoem. et Schultes, 
Syst. vii. 653 ; Salm-Dyck, sect. iii. tab. 1 ; Kunth, Enum. iv. 496. Rosula 
folioriim semipedalis 2-2f poll. diam. Folia trifaria omnia erecto-paten- 
tia ovata acuta 15-18 lin. longa 1 poll, lata atroviridiaimmacuIata,juniora 
facie concava, seniora planiuscula, 4-5 lin. crassa dorso turgida scabra sur- 
sum carinata, Pedunculus simplex semipedalis. Racemus laxissimus 
semipedalis pauciflorus, pedieellis erecto-patentibus 5-6 lin. longis, bracteis 
minutis deltoideis. Perianthium 8-9 lin. longum, segmentis quam tubus 
duplo brevioribus. C. B. Spei, in bortis europseis a Mackrell anno 1818 
introducta. 

2. H. ASPERiuscuLA, Haw. Suppl. 60. — Aloe asperiuscula, Roem. et 
Schultes, Syst. vii. 653 ; Salm-DycJc, Aloe, sect iii. fig. 2 j Kunth, Emm. 
iv. 496. Rosula foliorum semipedalis 15-18 lin. diam. Folia trifaria 
omnia ascendentia deltoidea acuta 9-10 lin. longa 7~8 lin. lata medio 
4-5 lin. crassa atroviridia immaculata facie deorsum concava dorso turgida 
scabra superne carinata. Pedunculus simplex semipedalis. Raeeinus 
laxissimus pauciflorus semipedalis, pedieellis ascendentibus 5-6 lin. longis, 
bracteis minutis deltoideis. Perianthium 7“8 lin. longum, segmentis quam 
tubus duplo brevioribus. C. B, Spei,m bortis anno 1818 a Mackrell 
introducta, 

3. H. viscosA, Harn. Syn. 90. — ^Aloe viscosa, Linn. Sp. 460 {Dill. 
Elth. t&h. 13) ; DC. Plantes Grasses, 1. 16 ; JBot. May. 1 814 j Salm-Dych, 
Aloe, sect. iii. fig. S.—Apicra viscosa, Willd. in Berl. May. v. 274. — 
Aloe triangularis, Encyc. i. 89. Rosula foliorum semipedalis vel 
pedalis 15-18 lin. diam. Folia trifaria omnia ascendentia apice leviter 
recurvata arete imbricata ovata acuta atroviridia immaculata 12-15 
lin. longa 5-6 bn, lata medio l|-2 lin. crassa facie profunde exca- 
vata dorso turgida superne carinata leviter scabrula interdum viscosa, 
Pedunculus simplex gracillitnus semipedalis. Racemus laxissimus 6-9- 
pollicaris pauciflorus, pedieellis erecto-patentibus 2-3 lin. longis, bracteis 
minutis lanceolatis. Perianthium 7-8 lin. longum, segmentis quam tubus 
duplo brevioribus. C. B. Spei, Graaf-Reinet, alt. 2700 pedum. Bolus 559 I 

Var. H. INDURATA, Haw. Re^is. 49 (Aloe viscosa indurata, Salm^Dyck, 
Aloe, sect. iii. fig. 3/3), ad H. cordifoliam accedit folds paucioribus eras- 
sioribus majoribus facie minus excavatis. C. B. Spei, in anno 1818 a 
Mackrell introducta. 

Var. H. CONCINNA, Haw. Suppl. 59.— Aloe concinna, Roem. et Schultes, 
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Syst. vii, 653 *, Salm-Dj/ck, Aloe^ sect. iii. fig. 4* Folia longiora poll, 

loaga) magis recurvata facie profiiade excavata. C. SpeL 

Var. H. PSBUOO-TORTUOSA, Haw, SuppL 59, — Aloe subtortuosa, Sa/m~ 
Dyck, Aloe, sect. iii. fig. 5, a typo solum recedit foliis spiraliter trifariis. 

Var. H. Tosau AT Aj Haw). ift PAiZ. 1827, 124. — Aloe torquata, 
Salm-Dyck, Aloe, sect. iii. fig. 6. Folia spiraliter trifaria ovato-lanceolata 
18-24 liu. longa facie profunde excavata. 

4. H. TORTUOSA, Haw, Syn. 90. — ^Aloe tortuosa, Haw, in Trans, Linn, 
Soo, vii. 7 5 Roem. et Schultes, Syst, vii. 655 ; Salm-Bych, ^Zoe, sect. iv. 
fig. 2, — A. rigida, JBoZ. Mag, t. 1337, non DC. Rosula foliorum semi- 
pedalis 2-3 poll. diam. Folia spiraliter trifaria ovato-lanceolata omnia 
ascendentia 1^-2 poll, longa 8-9 iin. lata atroviridia immaculata medio 
3-4 lin. crassa facie excavata dorso turgida superne carinata apice sub- 
pungentia dorso et margine tuberculis minutis copiosissimis concoloribus 
scabrula. Pedunculus simplex vel furcatus. Raeemi laxissimi subse- 
cundi 6-9 poll, longi, pedieellis 1^3 lin. longis, bracteis minutis lanceo- 
latis. Periantbium 7-8 lin. longum rubro tinetum, segmentis quam tubus 
duplo brevioribus. C. B. Spei, in hortis anglicis anno 1794 introdueta, 
Var. MAJOR, SalmrDyck, est forma foliis 2-2f poll, longis ; H. cdrta, 
Suppl, 60, forma humilioi’, foliis subuncialibus satnratioribus ) H. tor- 
TELLA, Haw, Suppl, 61, forma foliis numerosioribus nigricantibus, cauie 
valde tortuoso basi valde ramoso. 

5. H. SUBEIGIDA, Aloe subrigida, Salm-Dych, Aloe, sect. iv. 

fig. 1. — A. pseudo-rigida, iSaZ»i-Dyc^, Cat. 9 et 41. — ^Apiera pseudo-rigida. 
Haw. Suppl, 62. — Aloe rigida, Jacq. Fragm. t, 108, non DC, Rosula 
foliorum semipedalis et ultra 2J-3 poll. diam. Folia spiraliter trifaria 
ovato-lanceolata recurvata lJ-2 poll, longa 6-8 lin. lata medio 2-3 lin. 
crassa concoloria immaculata atroviridia facie concava dorso turgida superne 
carinata utrinque tuberculis creberrimis quam ii H. tortuosce marjoribus 
apice albo-tinctis scabra, Pedunculus semipedalis et ultra interdum ramosus. 
Raeemi laxissimi semipedales, pedieellis 1^-2 lin. longis, bracteis minutis 
lanceolatis. Periantbium 7-8 lin. longum rubro tinctum, segmentis quam 
tubus duplo brevioribus. C. B. Spei, in hortis nostris anno 1818 introdueta. 
Inter rigidam et tortuosam medium tenens, foliis dorso valde rugosis 
prioris, cauie foliifero elongate foliorum seriebus spiraliter tortis pos- 
fcerioris. 

6. H. p AiPiiahos A, Haw. Suppl, 5S. — ^Aloe papillosa, Cat. 7. 

Monogr. sect. vi. fig. 4 ; Kunth, Enum. iv. 501. Rosula foliorum interdum 
pedalis 5-6 poll, diam. Folia 50 vel ultra multifaria ascendentia ovato- 
lanceolata acuminata 3-4 poll. longa basi 15-18 lin. lata 5-6 lin. crassa 
facie turgida dorso rotundata apice obscure carinata utrinque viridia tuber- 
culis niagnis margaritaceis emersis baud seriatis decorata. Pedunculus 
pedalis vel sesquipedalis ramosus. Racemus semipedalis, pedieellis ascen- 
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dentibus 1-1 J lin. longis, bracteis minutis deffcoideis. Perianthium 7-8 lin. 
longum, segmentis quam tubus duplo breviovibiis. C. JB. Spei, in hortis 
nostris ante annum 1750 introdueta. Var. semipapillosa, Haw, Rev. 
65, est forma minor, foliis facie vis tuberculatis. A formis magnis H, 
margaritifer(B vis recedit nisi caule foliifero producto. 

7. H. Reinwardtii, Haw. Rev. 53. — ^Aloe Reinwardtii, Salm-Dyek, 
Obs. 1821, 37 ; Monogr, sect. vi. fig. 16; Kuntk^ Enum. iv, 606. Rosula 
foliorum 4-6-pollicaris 1|“2 poll. diam. Caules csespitosi. Folia ascen- 
dentia multifaria ovato-lanceolata 1-1 poll, longa 5-6 lin. lata deorsum 3 
lin. crassa facie turgida viridia laevia immaculata vel parce maculata dorso 
rotundata tuberculis emersis albis i lin. diam. verticaliter et transversaliter 
seriatis, seriebus verticalibus 9-11, apice obscure carinata. Pedunculus 
simplex semipedalis. Racemus laxus pauciflorus semipedalis, pedicellis 
2-3 lin. longis, bracteis minutis lanceolatis. Perianthium 7-8 lin. longum, 
segmentis quam tubus duplo brevioribus. C. B. Speif in hortis anno 1818 
introdueta. Var. minor, Hort,, est forma foliis 9-12 lin. longis tuber- 
culis formae typicalis. Var. major, Hort., est forma foliis crebrioribus 
tuberculis multo majoribus | lin. diam. 

# 

8. H. COARCTATA, Haw, in Phil, Mag. 1824, 301. — Aloe coarctata, 
Roem. et Schultes, Syst. vii. 647 ; Salm-Dyck, Monogr. sect. vi. 17 ; B^unth, 
Enum. iv. 506. Rosula foliorum 4-8-pollicaris 2-3 poll. diam. bas.i ra- 
mosa. Folia multifaria ascendentia ovato-lanceolata acuminata 2-2f poll, 
longa basi 8-9 lin. lata 3-4 lin. crassa facie plana vel turgida laevia im- 
maculata dorso valde rotundata obscure verticaliter striata tuberculis parvis 
albidis subimmersis verticaliter seriatis decorata sursum carinata. Pedun- 
culus simplex semipedalis. Racemus simplex laxus Semipedalis, pedicellis 
erecto-patentibus 1-2 lin, longis, bracteis minutis deltoideis. Perianthium 
8-9 lin. longum, segmentis quam tubus duplo brevioribus. C. B. Speif in 
hortis nostris a Bowie anno 1822 introdueta. 

9. H. Greenii, Rosula foliorum 6-8-pollicaris 2 poll. diam. 

Folia ascendentia multifaria lanceolato-deltoidea 15-16 lin, longa 9-10 
lin. lata medio 3-4 in. crassa facie .plana laevia immaculata dorso rotun- 
data dimmio superiore leviter carinata obscure verticaliter lineata maculis 
paucis immersis albis verticaliter seriatis decorata. Floi’es ignoti. C. B. 
Spei. V. V. in hort. Peacock 18/9. Ad coarctatam arete accedit; 
recedit foliis brevioribus tuberculis minoribiis paucioribus interdum obso- 
letis. 

10. H. Peacockii, Baker. Rosula foliorum 6-9-pollicaris 2-2-J poll. 
Jiam. Folia multifaria deltoidea ascendentia 10-12 lin. longa et lata medio 
2-3 lin. crassa omnia facie concava apice subpiingentia utrinque Isevia 
viridia maculis copiosis parvis immersis albido-viridibus insequalibus baud 
seriatis decorata, dorso superne suboblique carinata, marginibus rugosis. 
Flores ignoti. 0. B. Spei'l Y. v, in hort, Kew. et Peacock, anno 1879. 
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llv H. HYBRID A, Haw, Revis, 51. — ^Aloe hybrida, Salm-Byck^ Cat* 7; 
Monogr. sect. iv. fig. 4 ; Kunth, Bnum. iv. 499. Rosula foliorum 3-4- 
pollicaris 2-3 poll, diam., basi ramosa. Folia 20-30 multifaria ovato- 
lanceolata 12-18 lin, longa 6-8 lin. lata 3 lin. erassa sordide viridia facie 
subplana dorso rotundata deorsum oblique carinata utrinque tuberculis 
creberrimis parvis emersis apice albo tiuctis rugosa. Pedunculus pedaiis 
et ultra rainosus. Racemi laxi semipedalis, pedicellis ascendentibus l-lj 
lin. longis, bracteis minutis lanceolatis. Perianthium 8-9 lin. longum^ 
segmentis quam tubus duplo brevioribus. C, B. Spei ? In liortis ab anno 
1814 culta. 

12. H. RiGiDA, Haw. Revis. 49. — ^Aloe rigida, DC. Plantes Grass&s^ 
t. 62 5 Roem. et Schultes, Syst. vii. 655 j Salm-Dyck, Monog. sect. iv. fig. 3; 
Kunth, Bnum. iv.499. — H. expausa. Haw. Syn. 91. — ^Aloe expansa, Haw. 
in Trans. Linn. Soc. vii. 8 ; Lodd. Bot. Cab. t. 1430. Rosula foliorum 
3-4-pollicaris 2-3 poll, diam., basi ramosa. Folia ovato-lanceolata mul- 
tifaria vetustate rubro-brunnea 12-15 lin. longa 7-8 lin. lata 2-3 lin. 
erassa, facie Tseviuscula superiorum concava, inferiorum subplana, dorso 
rotundato tuberculis minutis erebris concoloribus scabrulo superne obliquo 
biearinato. Pedunculus semipedalis vel pedaiis simplex vel ramosus. 
Racemi laxi semipedales, pedicellis ascendentibus l|-2 lin. longis, brac- 
teis minutis lanceolatis. Perianthium 7-8 lin. iongum rubro tinctum, seg- 
mentis quam tubus duplo brevioribus. C. B. Spei, circa 1795 introducta. 

13. H. mG'Rk, Baker. — Apicra nigra, Haw. in Phil. Mag. 1824,302. 
—Aloe nigra, Roem. et Schultes, vii, 657 } Kunth, Enum. iv. 495. Rosula 
foliorum semipedalis 3 poll. diam. Folia multifaria ovato-lanceolata vetus- 
tate nigrescentia 15-24 lin. longa 9-12 lin. lata 2-3 lin. erassa facie con- 
cava dorso rotundata superne oblique carinata apice subpungentia recur- 
vata utrinque iramaculata tuberculis parvis erebris concoloribus rugosa. 
Pedunculus simplex semipedalis. Racemus simplex laxus semipedalis, 
pedicellis ascendentibus 1-1^ lin. longis, bracteis minutis lanceolatis. Pe- 
rianthium 8-9 lin. Iongum, segmentis quam tubus duplo brevioribus. C* 
B. Spei, a Bowie anno 1822 introducta. 

14. H. GLAUCA, Baker. Rosula foliorum 2-3-pollicaris 1-1| poll, 
diam. Folia multifaria omnia ascendentia arete imbricata lanceolata 6-9 
lin. longa 3-4 lin. lata 2 lin. erassa pallide viridia facie plana dorso turgida 
superne regulariter carinata striis 5-7 verticalibus saturatioribus percursa 
utrinque Isevia immaculata. Flores Haworihm, teste Cooper. C. B. 
Spei. V. V. in Hort. Kew. anno 1879. 

15. H. ATTENUATA, How. Syn. 92. — ^Aloe attenuate, JBCaw. in Trans. 
Linn, Soc. vii; 11 j Salm~Dyck, Aloe, sect, iv. fig. 12; Kunth, Bnum. iv. 
505.—- Apicra attenuate, Willd. in Berl. Mag. v. 270. — ^Aloe Radula, Bot. 
Mag. t. 1345, non Jacq. Rosulse foliorum csespitosae 4-5 poll. diam. 
Folia 30-40 lanceolato-deltoidea acuminata 2j-3 poll, longa basi 8-9 lin. 
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lata 2 lin, crassa facie plana tuberculis minutis scabra, dorso turgida, tu- 
bereulis margaritaceis magnitudine mediocribus ti’ansversaliter confluenti- 
bus regulariter seriatis praedita^ supeme carinata. Pedunculus subpedalis 
simplex vel ramosus. Racemus laxus semipedal is, pedicellis erecto-paten- 
tibus 1-li lin, longis, bracteis minutis deltoideis cuspidatis. Perianthium 
8-9 lin. longum, segmentis quam tubus duplo brevioribus. C, B, Spd, in 
hortis anglicis ante annum 1 790 culta. 

Yar. H. cirARiPERLA, Haw, in PkiL Mag. 1826, 186. — Aloe attenuata, 
var. clariperla, Salm-Dyek, Aloe, sect. vi. fig. 12 /3, a typo recedit tuber- 
culis margaritaceis paulo majoribus minus regulariter seriatis. 

16. H. FAS ci AT A, Haw. Eevis. 54.— Aloe fasciata, Salm^Dych, Hort. 
Dyck. 326; Monogr. sect. vi. fig. 15; Kuntk, Enum. iv. 506. — Apicra 
fasciata, JVilld. in Berl. Mag. v. 270. Rosula foliorum 3 poll, longa et 
lata. Folia 40-60 densa multifaria ascendentia lanceolato-deltoidea 15-18 
lin. longa basi 5-6 lin, lata 1^ iin. crassa facie glauco-viridia immaculata 
dorso turgida seriebus transversis 15-20 tuberculorum margaritaceoruin 
emersorum regulariter seriatorum praedita superue carinata. Pedunculus 
subpedalis simplex vel ramosus. Racemus laxus semipedalis, pedicellis 
erecto-patentibus 2-3 lin. longis, bracteis minutis deltoideo-cuspidatis. 
Perianthium 8-9 lin. longum rubro tinctum, segmentis quam tubus duplo 
brcvioribus. C. B. Spei, in hortis anno circiter 1800 introducta. Var. 
MAJOR, Salm-JDyck, Mon. vi. fig. 15/3, est forma ad A. Reinwardtii 
accedens, caule foliifero magis producto, foliis majoribus. 

17. H. suBFASCiATAjBisj^er. — Aloe subfasciata, Salm^Dyck, Hort.325y 
Aloe, sect. vi. fig. 14 ; Kunth, Bwwm. iv. 505.— Haworthia fasciata, var. 

Haw. Eevis. 5A. Rosula foliorum 5-6 poll, longa. Folia BO-40 
densa multifaria ascendentia lanceolato-deltoidea acuminata 3-4 poll, 
longa basi 1 poll, lata 3-4 lin. crassa facie subplana baud tuberculata dorso 
rotundata tuberculis margaritaceis magnitudine mediocribus transverse 
irregulariter seriatis praedita superne cai'inata. Pedunculus ramosus sub- 
pedalis. Racemi laxiflori 6-9^poll. longi, pedicellis ascendentibus 2-3 lin. 
longiS;, bracteis parvis lauceolatis. Perianthium 8-9 lin. longum, segmen- 
tis quam tubus duplo brevioribus. C, B. Spei, anno 1814 introducta. 

18. H. MARGARiTiPERA, Hav). Suppl. 55. — Aloe pumila a. margariti- 
fera, Linn, Sp. edit. i. 322. — A. margaritifera. Miller, Diet. edit. vi. No. 14; 
Boland, in Ait. Hort. Kew. edit. 1, i. 468 ; Salm~Dyck, Aloe, sect. vi. fig. 5 ; 
Kunthj Enwm. iv. 502. — Haworthia major, Duval, PL Sncc. Hort. Alanc, 
7 ; Maw. Syn. 92, Rosula foliorum 4-5 poll, longa et lata. Folia 30-40 
densa ascendentia multifaria lanceolato-deltoidea 2J-3 poll, longa basi 
12-15 lin. lata 3-4 lin. crassa facie turgida dorso rotundata superne cari- 
nata utrinque ubique tuberculis magnis(|-l lin. latis) margaritaceis emer- 
sis irregulariter seriatis praedita. Pedunculus pedalis et ultra rapaosus 
Racemi semipedales, pedicellis brevissimis, bracteis deltoideo-cuspidatis. 
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Periaathium 6-7 lin, longuuj; segmentis quam tubus duplo brevioribus. 
C. B, Spei. 

Var, H, ERECTA, Ham. Revis. 55. — Aloe africaua margaritifera minor 
DHL Sort. Elth. tab. 16. fig. 17.— Aloe erecta, Salm-Dych, Aloe^ sect. vi. 
fig. 7.— 'Haworthia minory Duval, PL Succ. 7? a typo recedit foiiis paulo 
minoribus, tuberculis margaritaceis paulo minoribus crebrioribus, 

Var. H. GRANATA, Haw. Suppl. 57. — Aloe africana margaritifera mi- 
nima, Dill. Hort. JBlth. tab. 16. fig. 18, — A. granata, Salm~Dyek, Aloe, 
sect. vi. fig. 6.— Apicra granata, Willd.in Berl Mag. v. 269. — Aloe mar- 
garitifera, var. minima, Bot, Mag. tab. 1360.— Haworthia brevis, Haw. 
Suppl. 57. Minor, rosuHs 3-4 poll, diam., foiiis magis deltoideis l|-2 poll, 
longis, tuberculis margaritaceis minoribus crebrioribus. 

Var. H. SEMiMARGARiTiFERA, Saw. SupplSS. — Aloe semimargariti- 
fera, Salm-Dych, Cat. 6; Kunth, Enum. iv. 501. — Haworthia maxima, 
Duval, PI. Slice. 7. — Aloe subalbieans, Salm-DycJc, Aloe, sect, vi.^fig. 1. 
Statura formae typicalis, foiiis acuminatis 3-4 poll, longis, tuberculis mag- 
nis ad dorsum versus apicem et basin paueioribus magis distantibus, ad 
faeiem superiorem paucis carinalibus vel subnullis, carina dorsali magis 
prominente. 

Var. H. coRALLiNA, Hort. Peacock. Folia 2-2| poll, longa, facie parce 
tuberculata tuberculis reductis ssepe viridulis scabra, dorso tuberculis 
emersis margaritaceis magnitudine mediocribus obscure transverse seriatis 
ubique praedita. V. v. in hort. Peacock. 

19. H. SEM T GL ABRATA, Haw. Suppl. 55. — Aloe semiglabrata, Salm-Dyck^ 
Hort, 321 5 Aloe, sect vi. fig. 2 ; Kunth, Emm. iv. 500, Kosula folio- 
rum 3^-4 poll, longa et lata. Folia 30-40 ascendentia multifaria lanceo- 
lato-deltoidea acuminata 3-3| poll, longa basi 9-12 lin.lata 3-4 lin. crassa 
facie plana Isevia vel versus apicem parce tuberculata dorso rotundata 
superne carinata medio tuberculis nurltis margaritaceis emersis magnitudine 
mediocribus obscure seriatis praedita, tubercuHs versus apicem et basin 
paucis sparsis. Scapus pedalis et ultra ramosus. Racemus semipedalis, 
pedicellis brevissimis, bracteis parvis deltoideo-cuspidatis. Perianthium 
6-7 lin. longum, segmentis quam tubus duplo brevioribus. €. B. Spei, in 
hortis ante annum 1811 eulta. A H. margaritiferam, var. 5, arete accedens. 

20. H. suBATTENUATA, JBa^er. — Aloe subattenuata, Hor?, 

324; Aloe, sect. vi. fig. 11 ; Kunth, Enum. iy. 5044 — Haworthia Raduia, 
var. magniperlata. Haw. Revis. 54. Rosula foliorum 4-6 poll, ionga et 
lata. Folia 40-50 densa multifaria lanceolato-deltoidea acuminata 2-3 
poll, longa basi 8-9 lin. lata 2-3 lin, crassa facie plana laevia vel parce tuber- 
culata dorso rotundata tuberculis crebris emersis margaritaceis baud seriatis 

lin. diam. ubique decorata. Pedunculus pedalis ssepissime ramosus. 
Racemus semipedalis, pedicellis brevdssimis, bracteis minutis lanceolatis. 
Perianthium 7-8 lin. longum, segmentis quam tubus duplo brevioribus, 
C. B. Spei, in anno circiter 1814 introducta. 
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21. H. G LAB BATA, Baker. — Aloe glabrata, Eovt. 325 ; Aloe, 

sect. vi. fig. 13; Kunth, Bnum. iv. 605. Rosula foliorum 5-6 poll, longa 
et lata. Folia 30-40 densa miiltifaria lanceolato-deltoidea acuminata 4-5 
poll, longa basi 1 poll, lata 3-4 lin. crassa facie plana glauco-viridia imma- 
culata lasvia dorso rotundata superne distincte carinata ubique tuberculis 
parvis margaritaceis emersis distantibus baud seriatis prsedita. Pedun- 
cuius pedalis et ultra ramosus. Racemus semipedalis, pedicellis 1-2 lin. 
longis, bracteis lanceolatis vel deltoideis. Perianthium 7--8 lin. longum 
rubro tinctum, segmentis quam tubus duplo brevioribus. C, B, Sjpei, ante 
annum 1834 introducta. 

Var. PERViRiDis, Salm-Dyck^ Aloe, sect. vi. fig. 13 j8. Folia viridia 
tuberculis dorsalibus niulto crebrioribus albo-viridibus. 

Var. CONGO LOR, Salm-DycJc, Aloe, sect. vi. fig. 13 y, est forma insignis, 
verisimiliter hybrida hortensis (inter glabratam et rigidam}), in hort. 
Kew. Orta foliis iis plantje typicae conformibus sed ubique tuberculis mi- 
nutis concoloribus rugosis. 

22. fi.suBULATA, J3flA;cr. — ^Aloesubulata, SuZm-DycA?,Hor^. 324; Aloe, 
sect. vi. fig. 10 5 Kunth, Enum. iv. 504. — H. Radula, var. Isevior, Haw. 
Revis. 54. Rosula foliorum 5-6 poll, longa et lata. Folia 30-40 densa 
multifaria lanceolato-deltoidea valde acuminata 3-4 poll, longa basi 10-12 
lin. lata 3 lin. crassa facie subplana rugosula obscure tuberculata dorso ro- 
tundata superne carinata tuberculis minutis emersis albidis scabra. Pedun- , 
cuius ramosus pedalis vel sesquipedalis. Racemi laxi semipedales, pedi- 
eellis 2-3 lin. longis, bracteis minutis lanceolatis. Perianthium 8-9 lin. 
longum, segmentis quam tubus duplo brevioribus. C, B.Spei, versus annum 
1814 introducta. 

23. H. Radula, %». 93.---Ab^ Radula, Jacg, Hori. Bcho&n. iv. 
11, t. 422 ; Salm-Dyck, Aloe, sect. vi. fig. 8 ; Kunth, Enum. w. 604.-— 
Apicra Radula, Willd. in Berh Mag. y. 270. Rosula foliorum 6-6 poR 
longa et lata. Folia 30-40 densa multifaria lanceolato-deltoidea valde 
acuminata 2^-3 poll* longa basi 8-9 lin. lata 2-3 lin. crassa facie subplana 
dorso rotundata superne carinata ubique utrinque tuberculis minutis cre- 
berrimis albidis scabra. Pedunculus subpedalis simplex vel ramosus, 
Racemus laxiis semipedalis, pedicellis ascendentibus 1-2 lin. longis, brac- 
teis minutis lanceolatis. Perianthium 8-9 lin. longum, segmentis quam 
tubus duplo brevioribus. C. B. Spei, versus annum 1800 introducta. 

^ 24. H. KUGOSA, Baker. — Aloe rugosa, Salm-JDyck, Hori. 223 ; Aloe, 
sect. vi. fig. 9; Kunth, Emm. iv. 504. — Radula, var. asperior. Haw. 
Reois. 64. Rosula foliorum 5-6 poll, longa et lata. Folia 30-60 densa 
multifaria lanceolato-deltoidea valde acuminata 3-4 poll, longa basi 9-12 
lin. lata 3 lin. crassa facie subplana dorso rotundata superne carinata utrin- 
que ubique tuberculis parvis sed majoribus quam ea H. Radula albidis sea- 
berrima. Pedunculus sesquipedalis ramosus. Racemi laxi semipedales, 
pedicellis brevissimis erecto-patentibus, bracteis parvis lanceolatis. Peri- 
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anthium 6-7 lin. longum, segmentis quam tubus duplo brevioribus. C, 
B, Spei, anno circiter 1814 introducta. 

25. H. ALBICANS, Saw, Syn. 91. — ^Aloe albicans. Haw An Trans, Idnn, 
Soc. vii. 8 ; Bot, Mag, tab. 1452 ; Salm-Dych, Aloe, sect. v. fig. 1 ; Kunth, 
JBnum, iv. 500. — ^Apicra albicans, Willd, in Berl, Mag, v, 2 ^\, — Aloe afri- 
cana humilis, etc., Commel, Braslud, t. 30, Bar, t. 48. — ^A. marginata, 
Lam, Encyc, i. 89. — H. Isevis, Haw, Revis, 52. — ^Aloe Isevigata, Roem, et 
Schultes, Syst.vn, 636. Rosula foliorum 4-5 poll, longa et lata. Folia 
circiter 30 densa multifaria lanceolato-deltoidea 2|-3 poll, longa 15-18 lin. 
lata basi 3-4 lin. crassa facie leviter concava dorso rotundata superne di- 
stincte carinata firma ubique Isevissima nitidula marginibus carinaque 
albido-cartilagineis. Pedunculus validus pedalis saepe ramosus. Racemus 
strictus semipedalis, pedicellis ereeto-patentibus 1-2 lin. longis, bracteis 
parvis lanceolatis. Perianthium 7--8 lin. longum, segmentis quam tubus 
duplo brevioribus. C. B, Spei, circiter annum 1700 introducta. H. ra- 
MiFEBA, Haw, Revis. 52, est forma mera caule infeme ramuloso. H. 
viRESCENS, Haw, Revis. 52, est forma foliis dorso praeter carinam tuber- 
culis emersis magnis paucis albicantibus prseditis, 

26. H. SCABRA, Haw, SuppL 685 Revis, 51.^ — Aloe scabra, Roem. et 
Schultes, Syst, Yii. 644 j Salw-Bych, Mon, sect. vii. fig. 1 ; Kuntk, Enum, iv. 
507 . Rosula foliorum 2 poll, longa et lata. Folia 10-1 2 multifaria ascen- 
dentia lanceolato-deltoidea U-2 poll, longa basi 8-12 lin. lata 3-4 lin. 
crassa facie plana vel subconcava dorso rotundata superae oblique carinata 
firma saturate viridia immaeulata ubique tuberculis emersis minutis conco- 
loribus scabra. Pedunculus gracilis simplex subpedalis. Racemus laxus 
semipedalis, pedicellis brevissimis, bracteis minutis lanceolatis. Perian- 
tbium 7“8 lin. longum, segmentis quam tubus duplo brevioribus. C, B, 
Spei, anno 1818 introducta. 

27 . H. soRDiDA, Haw. Revis, 51. — ^Aloe sordida, Roem. et Schultes, 
Syst. Veg. vii. 644 ; Salm-DycJc, Aloe, sect. vii. fig. 2 ; Kunth, Enum. iv. 
507 . Rosula foliorum 4-4 J poll, longa et lata. Folia 10-12 multifaria 
ascendentia lanceolato-deltoidea 3-4 poll, longa basi 12-15 lin. lata 3-4 
lin. crassa facie leviter concava dorso rotundata superne carinata rigida 
luride viridia subtus scabriuscula. Pedunculus gracilis simplex subpedalis. 
Racemus laxus semipedalis, pedicellis brevissimis, bracteis minutis. Peri- 
antbium 8-9 lin. longum, segmentis quam tubus duplo brevioribus. C. 
B. Spei. 

28. H. icosiPHYLLA, Baker, Rosula foliorum 2 poll, longa 3 poll, 
diam. Folia circiter 20 lanceolato-deltoidea multifaria 15-18 lin. longa 
basi 8-9 lin. lata medio li lin. crassa purpureo-viridia leviter recurvata 
apice subpungentia facie concava dorso rotundata superne carinata ubique 
papillis minutis concoloribus scabra. Pedunculus simplex semipedalis. 
Racemus debilis pedalis, pedicellis 1-1 5 lin. longis, bracteis parvis deltoi- 
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deis. Periantliium 8-9 lin . longum, segmentis quam tubus dupio brevioribus. 
C. JS, Spei. V. V. in Hort. Kew. anno 1872. 

29. H. TisleyIj Baker, Eosula foliorum 2J-3 poll, longa et lata. 
Folia 30-40 densa multifaria deltoideo-cuspidata 12-15 lin. longa basi 7-8 
lin. lata 2-3 lin. crassa firma atroviridia immaculata facie subplana dorso ro- 
tundata supeme obscure oblique cariuata ubique papillis minutis concolo- 
ribus creberrimis scabra. Flores non ?idi. C. B. Spei, V. v. in Hort. 
Kew. 1879. Ad H. suhulatcs var. concolorem arete accedit. 

30. H. RECURVA, Ftxw. %noj3. 94 ; Eevis. 51.— Aloe recurva, Haw?, m 
Tram. Linn, Soc, vii. 60 ; Bot. Mag, 1. 1353 ; Salm-Dyck^ Aloe, sect. vii. 
fig. 3 j Kunth, Enum. iv. 507. — ^Apicra recurva, Willdi in Berl, Mag. v. 
270. Eosulae foliorum caespitosffi 2-3 poll, longse et iatse. Folia 12-15 
multifaria deltoidea valde recurvata 12-15 lin. longa basi 8-9 lin. lata 3-4 
lin. crassa facie baud excavatapallide viridia lineis saturatioribus verticalibus 
percursa dorso rotundata superne carinata olivaeeo- viridia papillis concolo- 
ribus crebris scabra. Pedunculus simplex gracilis semipedalis. Racemus 
laxus paucifloruSj pedicellis 2-3 lin. longis, bracteis minutis. Perianthium 
8-9 lin. longum, segmentis quam tubus dupio brevioribus. C. B, Spei, a 
Masson anno 1795 introducta. A Reewms reliquis recedit foliis firmiori- 
bus dorso scabris. 

31. . Hasperula^ Haw. in Bhil. Mag, 1824, 300. — Aloe asperula, 
Roem. et Schultes, Syst, vii. 635 ; Salm-^DycTc, Aloe, sect. ix. fig. 2 ; Kunth, 
Enum. iv. 508. Bosnia foliorum 1 poll, longa 2^-3 poll. diam. Folia 
10-12 multifaria patentia oblonga acuta 1-1 J poll, longa 8-9 lin. lata 
medio 5-6 lin. crassa utrinque pallide viridia facie turgida supeme cito re- 
curvata papillis minutis concoloribus scabra lineis 7-9 pallidioribus verti- 
calibus percursa dorso laevia concoloria triquetra ad margines carinamque 
obsolete denticulata. Pedunculus gracilis simplex subpedalis. Racemus 
laxus semipedalis, pedicellis brevissimis, bracteis lanceolato-deltoideis, 
Periantliium 7-8 lin. longum rubro tinctum, segmentis quam tubus dupio 
brevioribus. C. B, Spei, circiter annum 1823 introducta. Habitus omnino 
H. retusa, 

32. H. retusa. Haw. Syn. 95. — Aloe retusa, Lmn. Sp. 459', DC, 
Plantes Grasses, t. 45; Haw. in Trans. Lmn, Soc. vii, 9; Bot. Mag. 
t. 455; Sahn-^Dyck, Aloe, sect. ix. fig. 3; Kunth, Enum.iv, 509. — Apicra 
retusa, Willd. in Berl. Mag, v. 271. — Aloe africaua etc., Commel. Hort. ii. 
t. 6. — Catevala retusa. Medio, Tkeod, 68, Rosula foliorum 1 poll, longa 
2-3 poll. diam. Folia 10-15 multifaria patentia oblonga acuta 1-U poll, 
longa 8-9 lin. lata medio 5-6 lin. crassa facie turgida Isevia Isete viridia 
sursum abrupte recurvata striis pallidis 5-7 verticalibus percursa dorso 
concoloria Isevia triquetra margine integerrima, apice cuspidate. Pedun- 
culus simplex subpedalis. Racemus laxus semipedalis, pedicellis brevis^ 
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simis, bracteis lanceolatis 2-3 lin, longis. Periantbium 8-9 lin. longum* 
segmentis quam tubus duplo brevioribus. C. B, Speiy ante annum'JJOO iu- 
troducta. H. mutica, Haw, Revis. 55, est forma foliis baud cuspidatis. 

33. TURGID A, Haw, Suppl 22 , — Aloe turgida, Eoem, et Schultes, 
Syst vii. 635 ; Salm^Dyck, Aloe, sect. is. fig. 5 ; Kunih, Emm, iv. 509. 
Rosulae foliorum csespitosse 2-2^ poll, latae 1 poll, lougse. Folia 20-^0 
densissima multifaria patentia oblongo-lanceolata Integra cuspidata pal- 
iide viridia vetustate rubescentia 9-12 bn. longa medio 3-4 lin. lata 3 lin. 
crassa utrinque Ijevia facie turgida recurvata apice pellucida lineis 3-5 
verticalibus viridibus percursa margine Integra dorso carinata. Pedunculus 
simples semipedalis. Kacemus semipedalis, pedicellis brevissimis, bracteis 
parvis lanceolato-deltoideis. Periantbium 8-9 lin. longum, segmentis 
quam tubus paulo brevioribus. C. B, Spei, anno 1818 a Bowie introducta. 

34. H. CUSPIDATA, Haw. SuppL 51, Rems. 58. — Aloe cuspidata, 
Roem. et Schultes, Syst, vii. 639 ; Kunth, Enum. iv. 510. Rosula folio- 
rum 1-1 4 poll, longa 2-2^ poll, diara. Folia 20-30 densa multifaria 
obovato-cuneata 1 poll, longa 9-10 lin. lata medio 3-4 lin. crassa pallide 
viridia facie plana sursum recurvata aquoso-pellucida lineis viridibus ana- 
stomosantibus percursa apice cuspidata dorso rotundata laevia sursum cari- 
nata. Pedunculus simplex 8-10-polbcaris. Eacemus laxus semipedalis, 
pedicellis inferioribus lJ-2 lin. longis, bracteis deltoideo-cuspidatis 2-3 
lin. longis. Periantbium 6-7 lin. longum, segmentis quam tubus paulo bre- 
vioribus. C. B. Spei, anno 1818 a Bowie introducta. Inter H, retusam 
et cymhifoliam medium tenens. 

35. H. CYMBiFORMis, Haw. Sy7i. 93. — H. concava. Haw. Revis. 98 j 
Aloe cymbiformis. Haw. m Trans. Linn. Soc, vii. 8 ; Bot. May, t. 802, 
— A. cymbsefolia, Schrad, NeuesJourn. ii. 17, t. 2; Jacq, Fragm, t. 112, 
fig. 1 5 Sahn-Dyek, Aloe, sect. xi. fig. 1 ; Kunth, Enum. iv. 511. — Apicra 
cymbsefolia, Willd. in Berl. Mag.v, 271. Rosula foliorum IJ- 2 poll, 
longa 3-4 poll. diam. Folia 20-25 obovata acuta 1-1 1 poll longa 9-10 
lin. lata medio 2-2\ lin. crassa pallide vbidia facie leviter concava superne 
lineis multis viridibus anastomosantibus percursa apice setaceo-aristata 
ubique Isevia dorso rotundata sursum carinata. Pedunculus simplex sub- 
pedalis. Racemus laxus semipedabs, pedicellis 2-3 lin. longis, bracteis 
lanceolatis. Periantbium 7-8 lin. longum, segmentis tubo vix brevioribus. 
C. B, Spei, anno 1795 a Masson introducta. Somerset, Bow^ker ! 

Var. H. OBTUSA, Haw. in Fhil. Mag. 1825, 282. — Aloe bebes, Roem, 
et Schultes, Syst, vii. 637; Kunth, Enum. iv. 511. Minor, foliis 1 poll 
longis colore saturatioribus apice crassioribus magis distincte striatis. 

Var. H. PLANiFOLiA, Haw. in Phil. Mag. 1825, 282.— -Aloe planifoiia, 
Roem. et Schultes, Syst. vii. 638 1 Salm-^Dyck, Aloe, sect. xi. fig. 2. Folia 
medio 3 lin. crassa facie snbplana. 

6. H. ALTiLiNEA, Haw. in Phil. Mag. 1824, 301. — Aloe altilinea. 
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Roem, et Schultes, Syst vii. 638; Salm-Dyck, Aloe, sect.xi. fig. 3; Kmth, 
Enum, iv. 512. — H. raucronataj limpida et aristata. Haw, SuppL 50-'5L 
Rosula foliorum 2 poll, longa 3-4 poll. diam. Folia circiter 30 densa mul-^ 
tifaria ascendentia oblanceolato-obovata acuta longe setaceo-aristata lJ-2 
poll. loDga supra medium 8-9 lin. lata 2 lin. crassa pallide viridia facie 
plaiia dorso tui’gida superne carinata ubique laevia gursum aquoso-pellu- 
cida utrinque lineis 5-7 viridibus verticalibus baud anastomosantibus per- 
cursa. Pedunculus simplex gf’aeilis 6-9-pollicaris. Racemus laxus semi- 
pedaliss pedicellis brevissimis, bracteis lanceolato-deltoideis. Perianthium 
album 6-7 liu. longum, segmentis quam tubus duplo brevioribus. C. B. 
Spei, circiter annum 1818 introducta. Uitenhage, Zeyher 1053 ! 

37. H. RETICULATA, Haw, Syn, 94; Revis, 57.— Aloe reticulata. Haw. 
in Trans. Linn. Soc. vii. 9 ; Lodd. Bot. Cab. t. 1354 ; Salm-Hych, Aloe, 
sect. X. fig. 1 ; Kunth, Enum. iv. 510. — Apicra reticulata, Willd. in BerL 
Mag. V. 272 .— Aloe pumilio, Jacq. Hort. Schoen. t. 421. — A. lierbacea, 
DC. Hort, Monspel.7^> — A. arachnoides^var. reticulata, BoJf.A/tf^.t. 1314. 
Eosulae foliorum caespitosae IJ poll, longse 2-2§ poll. diam. Folia 30-40 
densa multifaria oblongo-lanceolata acuta pallide viridia 12-15 lin. longa 
4-5 lin. lata IJ lin. crassa facie turgida superne lineolis viridul is anastomo- 
santibus percursa dorso rotuudata superne carinata margine obsolete den- 
ticulata. Pedunculus gracilis simplex semipedalis. Racemus laxus pauci- 
florus semipedalis, pedicellis l|-2 lin. longis, bracteis lanceolatis. Peri- 
antbium 8-9 lin. longum, segmentis quam tubus duplo brevioribus. C. B. 
Bjjez, ante annum 1794 introducta. 

38. H. ANGOLENSis, Balcer in Trans. Linn. Soc. ser. 2, Bot. i. 263, 
Bulbus squamis ovato-laneeolatis dense imbricatis. Rosula foliorum 3-4 
poll. diam. Folia 10-12 multifaria ascendentia linearia 2-3 poll, longa 
facie planiuscula marginibus dentibus minutis retrorsis armata. Pedun- 
culus simplex semipedalis. Racemus laxus 4-5-pollicaris, pedicellis bre- 
vissimis, bracteis deltoideo-cuspidatis 2-3 lin. longis. Perianthium 6 lin. 
longum, segmentis quam tubus duplo brevioribus, Angola in dumeiis 
arenosis regionis subtemperaice ditionis Huilla, 'Welmtsch I 

39 . H. ANGUSTiFOLiA, Haw. in Phil. Mag. 1825, 283.~'Aloe steno- 
pbylla, Boem. et Schultes, Syst. vii, 641 ; Salm^Dyck, Aloe, sect. xiii. fig. 2 ; 
Kunth, Enum. iv. 514. Rosula foliorum poll, longa 3 poll. diam. 
Folia circiter 20 ascendentia multifaria lanceolata valde acuminata 1^-2 
poll, longa 3-4 lin. lata lin. crassa utrinque Isete viridia vetustate rubes- 
centia immaculata baud lineata facie plana dorso eonvexa sursum 1-3- 
carinata apice cuspidata, marginibus carinaque minute ciliatis. Pedunculus 
gracillimus simplex semipedalis. Racemus laxus panciflorus, pedicellis 
brevissimis, bracteis deltoidco-cujspidatis. Perianthium 8-9 lin. longum, 
segmentis tubo vix brevioribus. C.B. Bj?ci, anno 1824 a Bowie intro- 
ducta. 
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40. H. CHLOROCANTHAj Hauo. Eevis^ 57-— Aloe eblorocaiitlia, Roem, 
et Schultes, SysL vii. 641 ; Salm-Dych, Aloe, sect. xiii. fig. 1 j Kunth, 
Bnum/iv* 514. Rosula foliorum 2 poll, longa et lata. Folia 20-30 mul- 
tifaria lanceolato-deltoidea rigida obscure viridia 12-18 liu. longa basi 6-8 
lin. lata 1 ^ lin. crassa utrinque immaculata baud lineata facie leevia leviter 
concava dorso rotundata scabra superne carinata apice cuspidata, margi- 
nibus carinaque dentibus crebris minutis laueeolatis deflexis proeditis. 
Scapus gracilis simplex semipedalis. Racemus brevis laxus pauciflorus, 
pedieellis brevissimis, bracteis lanceolato-deltoideis. Perianthium 7-3 
lin. longum rubro tinctum, segmentis quam tubus duplo brevioribus. C. B. 
Spei, in anno 1819 a Bowie introducta. 

41. H. TESSELLATA, Haw. in Phil. Mag, 1824, 300. — Aloe tessellata, 
Roem. et Schultes, Syst vii. 635 ; Salm-Dyck, Aloe, sect. viii. fig. 1 5 
Kunth, Enum. iv. 508. Rosula foliorum 2 poll, longa poll. diam. 
Folia 12-15 multifaria deltoidea recurvato-patentia 15-18 lin. longa 9-12 
lin. lata 3-4 lin. crassa coriacea facie plana obscure viridia lineis 5-7 pal- 
lidis verticalibus lineis transversalibus connexis tessellata dorso rotundata 
obscure viridia immaculata papillis parvis concolOribus scabra, apice sub- 
pungente, marginibus elevatis dentibus distinctis retrorsis armatis. Pedun- 
culus gracilis simplex semipedalis et ultra. Racemus laxus pauciflorus, 
pedieellis 1-2 lin. longis, bracteis minutis deltoideis. Perianthium 8-9 
lin. longum, segmentis quam tubus duplo brevioribus. C. R. Spei, in 
anno 1822 introducta. 

Var. H. PAEVA, Haw. in Phil. Mag, 1824, 301 . — Aloe parva, Roem. et 
Schultes, Syst, xi\, 653; Salm-DycJc, Aloe, sect. viii. fig. 2. Rosula folio- 
rum H poll* longa 2 poll. diam. Folia perfecte deltoidea 12-15 lin. longa 
et lata. C. B. Spei, a Bowie introducta. 

Var. INFLEXA, Baker. Rosula foliorum 2-3 poll, longa 2 poll. diam. 
Folia deltoidea purpureo- viridia facie concava, inferiora marginibus promi- 
nulis inflexis. C. B. Spei, V. v. in flort. Kew. anno 1879, 

42. H. VENOSA, Haw. Revis. 44. — Aioe.africana humilis, etc. CommeL 
Prcelud, t. 29. — ^Aloe venosa, Lam. Encyc. i. 89 ; Kunth, Enum, iv, 514,— 
Aloe tricolor, Haw. in Trans. Linn. Soc. vii. 25. — Apicra tricolor, Willd. 
in BerL Mag. v. 271. — Hawortbia distincta, H. B. Brown in Gard. Chron, 
1876, ii. 130, fig. 30. Rosula foliorum IJ poll, longa 3|-4i poll. diam. 
Folia 12-16 multifaria recurvato-patentia lanceolato-deltoidea 3 poll, 
longa basi 7-8 lin. lata 2|-3j lin. crassa ubique coriacea facie obscure 
viridia purpureo tincta lineis 5 palbdis verticalibus lineis transversalibus 
connexis percursa dorso rotundata superne rugosa apice subpungentia, 
marginibus denticulatis. Pedunculus simplex semipedalis. Racemus laxus 
6 - 9 -pollicaris, pedieellis l-Ulin. longis, bracteis parvis deltoideo-cuspi- 
datis. Perianthium 7 lin. longum, segmentis quam tubus duplo breviori- 
bus. C. B. Spei. Y. V. in Hort. Kew. anno 1876, a Bolus missa. 

I/INN. JOUBN. — BOTANY, TOL. XTIII. E 
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43. H. MiBABiLis, Haw. Syn, 96. — Aloe mirabilis. Haw. in Trans. 
Linn. Soc, vii. 9 ; Bot. Mag^ t. 1354 ; Salm-Dych, Aloe^ sect. ix. 6g. 1 j 
Kunthi Bnwn. iv. 508. — Apicra mirabilis, Willd. in Berl. Mag. v. 269. 
Rosula foliorum 2 poll, longa et lata. Folia 15-20 multifaria deltoidea 
coriacea 12~151m. longa 9-10 lin. lata medio 5-6 lin. crassa facie plana 
cite recuryata Isevia viridia lineis 3-5 pallidioribus percursa dorso obscure 
viridia rotundata scabra, marginibus carinaque denticulatis. Pedunculus 
simplex gracilis semipedalis et ultra. Racemus laxus paucifloruSa pedicellis 
2-3 lin, longis, bracteis lanceolatis. Perianthium 7“S lin. longum, segmentis 
quam tubus duplo brevioribus, C. S. Spei, ad annum 1795 a Masson 
introducta. Ah Denticulatis reliquis recedit foiiis crassis deltoideis facie 
more H. reiusce valde recuryatis. H. multifaria. Haw. in Phil. Mag. 
1824, 300, ex descriptione non possum segregare. 

44. H. sUBREGULARis, Baher in Saund. Bef. Bot. t. 232. Rosula 
foliorum 1 poll. longa 2^-3 poll, diana. Folia 20-30 multifaria ovata 
acuta 15-18 lin, longa 7’-8 lin. lata 3 lin. crassa glauco-viridia facie sub- 
plana dorso convexa prorsus regulariter carinata utrinque dimidio supe- 
riore multilineata et tuberculis albklis parvis praedita apice baud aristata 
margine minute denticulata. Pedunculus simplex semipedalis. Racemus 
laxus 6-9 pollicaris, pedicellis 1 1-2 lin. longis, bracteis lanceolatis pedicello 
longioribus. Perianthium 8-9 lin. longum, segmentis ligulatis subregula- 
riter falcatis. C. JB. Spm, anno 1860 a Cooper introducta. 

45. H. ATROViRENS, Haw. Beats. 67. — H. pumila, Haw. Syn. 95 . — 
Aloe atrovirens, DC. Plantes Grasses, t. 61 ; Salm-Dych, Aloe, sQct. x. 
5g. 2f Kunih, Enum. iv. 510, — A. pumila e, Linn.Sp. 460. — ^A. berbacea. 
Miller, Diet edit. vi. No. 18. — A. araclmoides, var. pumila, Willd. Sp. ii, 
188; Bot. Mag. t. 1361.-^Catevala atroviridis. Medic. Tkeod. 69. — Apicra 
atrovirens, Willd. in Bert Mag. y. 263. Rosula foliorum 1 poll, longa^ 
2 poll, diam. Folia 30-40 densa multifaria oblongo-lanceolata 6-8 lin, 
longa 4-5 lin. lata 1| iin. crassa atroviridia facie turgida apice aquoso- 
pellncida lineis 3-5 viridibus anastomosantibus percursa dorso rotundata 
supeme carinata apice enspidata, marginibus carinaque dentibus minutis 
deltoideo-euspidatis armatis. Pedunculus simplex gracilis semipedalis. 
Racemus laxus pauciflorus, pedicellis brevissimis, bracteis lanceolatis. Pe- 
rianthium 7-3 lin, longum, segmentis quam tubus duplo brevioribus. 
C, B. Spei, in bortis europseis a temporibus remotis culta. 

46. H. L.fiTEViRENS, Hfltc. Suppl. 43. — Aloe Isetevirens, Linh, Enum. 
i. 335 ; Salm-Dych, Aloe, sect. x. %. 3 ; Kunth, Enum. iv. 511, Rosula 
foliorum 1 poll, longa 2-3 poll diam. Folia 20-30 densa multifaria ob- 
lanceolato-oblonga acuta 1-1 1 poll. longa medio 4-5 lin. lata 1-1 § lin. 
crassa obscure pallide viridia vetustate rubescentia facie subplana sursum 
obscure lineolata apice pelhicido-aristata dorso turgida superne carinata. 
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margittibus carinaque distmcte denticulatis. Pedunculus. gracilis simplex 
semipedalis. Racemus laxus paucidorus, pedicellis 1 - 1 ^ lin. loogis, brae- 
teis lanceolatis. Periantbiam 8-9 lin. longum, segmentis quam tubna 
duplo brevioribus, C. jB. Spei, a Bowie anno 1818 introducta, 

47. H. DENTICULATA5 Haw. Revis, 58. — Aloe denticulata, Roem. et 
Schultes, Sysi. ^ii. 639. — ^A. altilinea var. denticulata, Salm^Dyck, Aloe, 
sect. xi. fig. 3, /3; Kunth, JBnwm. iv. 512. Rosula foliorum 14-2 poll, 
ionga 3-4 poll. diam. Folia 20-30 densa multifaria oblongo-lanceolata 
acuta basi cuneata 15-18 lin. Ionga medio 6-9 lin. lata 2-3 lin. crassa pal- 
lide viridia facie turgidula superne aquoso-pellucida lineis 5-7 viridibus 
baud reticulatis pereursa apice pellucido-aristata dorso rotundata superne 
1 - 2 -carinata, marginibus carinaque dentibus albidis deltoideis superioribus 
patentibus inferioribus deflexis armatis. Pedunculus simplex semipedalis. 
Racemus laxus semipedalis, pedicellis brevissimis, bracteis lanceolate- del- 
toideis. Perianthium 7-8 liu. longum, segmentis tubo vix brevioribus, 

G. B, Spei, anno 1818 a Mackrell introducta. Habitus omnino if. alti^ 
linem 5 solum recedit foliis marginibus carinaque ciliatis, 

48. H. BILINE ATA, Baker > Rosula foliorum 18-21 lin. Ionga 3 poll, 
diam. Folia 14-15 oblongo-lanceolata acuta l |-2 poll. Ionga 6 lin. lata 
4 lin. crassa obscure viridia facie subplana triente superiore aquoso-pellucida 
lineis 1-2 viridibus deorsum pereursa apice baud aristata dorso rotundata 
superne carinata, marginibus carinaque ciliato-denticulatis. Pedunculus 
simplex 8-9-pollicaris. Racemus 5-6-flonis semipedalis, pedicellis 1-1^ 
lin, longis, bracteis lanceolatis. Perianthium 7-8 lin. longum, segmentis 
rubro-vittatis tubo vix brevioribus. G. B. Spei, anno 1875 a MacGibbon 
introducta. 

49. H, AFFiNis, Baker. Rosula foliorum 1 poll. Ionga 2-24 poU- diam. 

Folia 1 8-20 multifaria oblongo-lanceolata acuta 1 poll. Ionga medio 6 lin. 
lata 4 - 4 f lin. crassa obscure viridia facie plana superne recurvata aquoso- 
pellucida lineis 1-2 viridibus brevibus pereursa apice baud aristata dorso 
rotundata superne carinata, marginibus carinaque dentibus minutis arma- 
tis. Pedunculus simplex 6-9-pollicaris. Racemus 2-3-pollicaris 4-6- 
fiorus, pedicellis erecto-patentibus 1 -H lin. longis, bracteis lanceolatis. 
Periantbium 7-8 lin. longum, segmentis tubo vix brevioribus. G. B. Spei, 
in anno 1875 a MacGibbon introducta. An sit varietas minor H. 
lineatml * 

50. H. POLYPHYLLA, Boker. Rosula foliorum 2-24 poll. Ionga 3-3^ 
poll. diam. Folia 40-50 densa multifaria oblongo-lanceolata acuta IJ 
poll. Ionga 5-6 lin, lata 2-2i lin. crassa viridia facie plana superne palli-* 
diora lineis 7-9 crebris obscuris saturatioribus pereursa apice acuminata 
dorso rotundata superne 1 - 3 -carinata, marginibus carinisque aculeis crebris 
lanceolatis retrorsis albidis J- lin. longis armatis. Pedunculus simplex 

e2 
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subpedalis. Racemus 12-15-pollicaris, pedicellis inferioribus lJ-2 lin. 
longis, bracteis lanceolatis. Periantbium 8-9 lin. longum rubro tinctum, 
segraentis tubo brevioribus. C. B. Spei, a Cooper anno 1860 introducta. 

51. H. viTTATA, Baker in Samd, Ref, Bot, t. 263. Rosula foliorum H 
poll, longa 3-3| poll. diam. Folia 20-30 oblongo-lanceolata 18-21 lin. 
longa 6-7 Ixn. lata 3 lin. crassa pallide viridia utrinque sursum limpida 
lineis 3-5 viridibus baud anastomosantibus notata facie planinscula dorso 
rotundata superne carinata apice pellueido-aristata, marginibus carinaque 
minute denticulatis. Pedunculus strictus simplex subpedalis. Racemus 
semipedalis, pedicellis brevissimis, bracteis lanceolatis. Perianthium 8-9 
lin. longum, segmentis quam tubus duplo brevioribus. C. B, Spei, anno 
1860 a Cooper introducta. 

52. H. TEANSLUCENS, Haw, SuppL 62. — Aloe translucens, Boland, in 
Ait, Hort. Kew. edit, ii. 2, 300; Salm-Byck, Aloe^ sect. xii. fig. 1. — A. 
aracbnoidesj var. translucens, Bot, Mag, t. J417*— Apicra translucens, 
WUld, in Berl, Mag, v- 268. — H. pellueens, Haw. Syn. 96. — Aloe pel- 
lucens. Haw, in Trans, Linn. Soc. vii. 10. Rosula 1 J poll, longa 2|-3 
poll. diam. Folia 30-40 densa multifaria ascendentia albido-viridia ssepe 
purpureo tincta laneeolata 14-2 poll, longa, 5-6 lin. lata 14 lin. crassa 
facie turgida dorso carinata superne translucida lineis 5-7 viridibus per* 
cursa apice pellueido-aristata, marginibus carinaque setis pellucidis del- 
toideo-cuspidatis 4 ba* longis armatis. Pedunculus simplex semipedalis. 
Racemus laxus paucifiorus semipedalis, pedicellis inferioribus 14-2 lin; 
longis, bracteis lanceolatis. Perianthium 7“8 lin. longum, segmentis 
quam tubus duplo brevioribus. C. R. Eiino 1705 a Masson intro- 
ducta. 

. 53. H. PALLIDA, Haw, Revis. 66.— Aloe pallida, Roem, et Bchultes^ 
Systvii. 641 ; Kunth^ Enum. iv, 514. Rosula foliorum 1 poll, longa 2-3 
poll, diam. Folia circiter 30 multifaria ascendentia laneeolata 15-16 lin. 
longa 4-44 lin. lata 3 lin. crassa pallide glauco-viridia plana superne 
pellucida lineata subtuberculata apice pellueido-aristata dorso rotundata 
superne bicarinata, marginibus carinaque setis albidis 4 bn. longis armatis. 
Pedunculus simplex semipedalis vel pedalis. Racemus simplex 4-6- 
pollicaris, pedicellis inferioribus 1-2 lin. longis, bracteis lanceolatis. Per 
rianthium 7-8 lin. longum, segmentis subregulariter falcatis tubo ajqui- 
longis, C, B, Speif a Bowie anno 1820 introducta. Habitus H. setatae j 
recedit aculeis brevioribus et bmbo subregulari. 

64. H. piLiFBRA, Baker in Samd. Ref, Bot, t. 234. Rosula foliorum 
1 poll. Tonga 2 poll, diam. Folia 20*30 multifaria oblonga 1 poll. Tonga 
medio 4 poll, lata 3-34 bn. crassa pallide viridia immaculata sursum 
aquoso-pellucida Hneis verticalibus viridibus 7-9 percursa facie subconvexa 
dorso rotundata sursum carinata apice euspidata pellueido-aristata, margi- 
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nibus carinaque setis pelluoidis crebris lin. longis armatis. Pedim- 
cuius simplex 6-8-pollicaris. Kacemus laxus semipedalis, pedicellis bre- 
vissimis, bracteis parvis lanceolatis. Perianthium 8-9 lin. longum, segmentis 
quam tubus duplo brevioribus. C. B, Spei, anno 1860 a Cooper introducta, 

55. H. CooPERi, Baker in Saund. Ref. Bot. t. 233. Rosula foliorum 
poll, longa 2f-3 poll. diam. Folia 30-40 oblougo-lanceolata acuta 

16-21 lin. longa 7-8 lin. lata medio 3 lin. crassa pallide viridia sursum 
aquoso-pellucida lineis 7-9 viridulis pereursa facie turgida dorso rotundata 
sursum regulariter carinata apice pellucido-aristata, marginibus carinaque 
setis lanceolatis pellucidis \ lin. longis armatis. Pedunculus simplex sub- 
pedalis. Racemus semipedalis, pedicellis brevissimis, bracteis parvis lan- 
ceolatis. Perianthium 8-9 lin. longum, segmentis quam tubus duplo bre- 
vioribus. C.B, Speij anno 1860 a Cooper introducta. 

56. H. MINIMA, Baker. Rosulse foliorum ceespitosae 12-15 lin. diam. 
Folia 40-50 densa raultifaria lanceolata acuta 6-8 lin. longa 2 lin. lata 
medio 1 lin. crassa pallide glauco- viridia con coloria facie turgida apice pel- 
lucido-aristata dorso rotundata superne carinata, marginibus carinaque setis 
pellucidis lanceolato-cuspidatis crebris i lin. longis armatis. Pedunculus 
simplex rubro tinctus 3-4-pollicaris. Racemus 10-12-florus 2-3-pollica- 
ris, pedicellis inferioribus H-2 lin. longis, bracteis lanceolatis. Perian- 
tbium 6 lin. longum, segmentis subregulariter falcatis quam tubus duplo 
brevioribus. C. B. Spei, anno 1872 a Tuck introducta. Ab Fallidis reli- 
quis recedit foliis sursum baud aquoso-pellucidis. 

57 . H. ARACHNOiDES, Haw. Syw. 96. — Aloe arachnoides, 

edit. vi. No, 17 5 Haw. in Trans. Linn. Soc. vii. 10; JDC. Plantes Grasses, 
t. 50; Bot. Mag. t. 756; Balm^Dyck, Aloe, sect. xii. fig. 2; Kuntk, 
Bnum. iv. 513. — Apicra arachnoides, Willd. in Berl. Mag. v. 268. — Cate- 
vala arachnoidea, Medic. Theod. 68. — ^Aloe pumila, var. aracimoidea, Linn. 
Sp. 460. — k. africana humilis arachnoidea, Commel. Prmlud. t. 27. Rosula 
foliorum 1 J poll, longa 3-4 poll. diam. Folia 30-40 raultifaria oblongo- 
lanceolata l|-2 poll, longa 7-8 lin. lata 1^ Hn. crassa pallide glauco- viridia 
sursum utrinque aquoso-pellucida lineis crebris viridulis verticalibus per- 
cursa apice longe pellucido-aristata dorso rotundata superne 1-2-carinata, 
marginibus carinisque setis pellucidis lanceolato-cuspidatis 1-1| lin, 
longis armatis. Pedunculus strictus simplex semipedalis vel pedalis. 
Racemus laxus semipedalis, pedicellis 1~1| lin. longis, bracteis lanceolatis. 
Perianthium 7-8 lin. longum, segmentis quam tubus duplo brevioribus.- 
C. B. SpdyO. temporibus remotis in hortis culta. 

58. H. Bolusii, Baker. Rosula foliorum 15-18 lin. longa 2i-3 poll, 
diam. Folia 30-40 raultifaria densa ascendentia oblongo-lanceolata 12-15 
lin. longa medio 6-6 lin. lata 2 lin. crassa pallide viridia sursum aquoso- 
pellucida lineis pluribus viridibus longitudinalibus pereursa, apice arista 
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pellucida 6-8 lin. longa praedita dorso rotimdata sursum carinata^ margi- 
iiibus carinaque setis pellucidis crebris lanceolatO'Subulatis 1^-2 lin* longis 
armatis. Pedunculus simplex semipedalis. Racemus seraipedalis multi- 
£orus^ pedicellis infimis 1^-2 lin. longis, bracteis lanceolatis. Perianthium 
6-7 lin. longum, segmentis quam tubus duplo brevioribus. C. B» Spei, 
anno 1823 a Bowie introdaeta. Chraaf-Reinet, Bolus 158 ! Ab H, arach- 
noide prsesertim recedit foliorum setis longioribus tenuioribus. 

59, H. SETATA, Haw, Supph 52i Revis, 36. — ^Aloe setosa, Roem, 
Schultes, Syst, vii. 641 ; Salm-Dpck, Aloe, sect. xii. fig. 3 j Kunth, Enum. 
iv. 613. Bosnia foliorum I J poU. longa 2^ poll. diam. Folia 30-40. 
densa multifaria ascendentia oblongo-lanceolata acuta 12-15 lin. longa 
6-7 lin. lata 2 - 2 ^ lin. crassa viridia concoloria facie turgida apice longe 
pellucido-aristata dorso rotnndata 1-2-carinata, marginibus carinisque 
setis pellucidis subdistantibus lanceolato-cuspidatis 1 lin. longis ar- 
matis. Pedunculus simplex semipedalis. Racemus laxus semipedalis, 
pedicellis brevissimis, bracteis parvis lanceolatis. Perianthium 6-7 lin- 
longum, segmentis quam tubus duplo brevioribus. C. B. Spei, anno 1818 
a Mackrell introdueta. Var. nigricans. Haw,, est forma foliis atroviridi- 
bus setis tenuioribus crebrioribus. 


4s, Abicba, JFiW. 

Willd, in JBerl, Mag, y, 271, eso parte*, Saw, Suppl, SI, — Ha- 
worthia, Syn, 90, ex parte. — Aloe, Linn, <?e», No. 430, ej? 
parte,— M oq, sect. i. et ii., SaTm-Lyck, Aloe} Ktmth, Snum, 
494.: , 

JRerianiMum albidum flavido yel viridi tinctum, tubo oblongo 
recto, segmentis 6 subsequalibus bre?ibus flore expanso sequilate- 
raliterfalcatisqnam tubus 3-4plo brevioribus. Stamina 6 bjpogyna 
tubo aequiloBga, filaxnentis filiformibus, autberis minutis subglo- 
bosis versatilibus. OtJanw oblongum sessile triloculare, ovulis 
in loculo crebris superpositis j stylus filiformis leviter dedinatus 
ovario aequilongus, stigmate capitate. Gapsula et semina Sa-- 
wortJdcB. Blantm parva, rosulis foliorum semper elonyatis, foliis 
crassis latis nunguam spinosoAentatis, peduncuUs simplicihus vel 
fi^roatisy ftpribus parvis lame dispositis sulspicatis, 

IFolia (in typo) in series 6 rectas regulariter disposita. 

\, A,pentagona, 2, A, deltoidea, 

5oIia multifaria vel obscure spiraliter 5-faria. 

Periantbium extus vexrucosum ... 3 . A. spiralis. 
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Perianthium extiis Iseve. 

Folia dorso Isevia. 

4 . A. congesta, 5 . A^foliolosa, 

Folia dorso tubereulis emersis aspera. ^ 

A. aspera. 7 . A. licarinafa. 

1. A. PENTAGON A, WUU. in Berl. Mag. v. 27 S; Haw. Suppl. 62.— 
Aloe psntagona, Haw. in Trans. Linn. Soo. vii. 7 > in Hot. Mag. 
t. 1338 ; Jacq. Fragm. t. Ill j Salm-DycJc, Aloe, sect. i. t. 4. — Haworthia 
pentagona, Haw. Syn. 97. Rosula foliorum semipedalis et ultra 2J~3 
poll. diam. Tolia densa regulariter quinquefaria (inferiora patula, superiora 
ascendentia) lanceolate- deltoidea 15-18 liu. longa deorsum 6-8 lin. lata 
nitide viridia facie plana medio 3-4 lin. crassa apice pungentia margine 
scabra dorso apice irregulariter 1-2-carinata tubereulis paucis albidis prse- 
dita. Pedunculus pedalis saepe raniosus. Raceiuus semipedalis et ultra 
laxus, pedicellis inferioribus 2-3 lin. lougis, bracteis minutis lanceolato- 
deltoideis. Perianthium albidum viridi vittatum 6-7 lin. longum laeve, 
segmentis oblongis obtusis. 

Var. A. SPIRELLA. — Haworthia spirella. Haw. Syn. 97.— Aloe spirella, 
Salm-Byck, Aloe, sect. i. figs. 3 & 3ft a typo recedit foliis minoribus 
magis deltoideis 1 poll, longis deorsum 6-8 lin. latis irregulariter quinque- 
fariis vel quasi multifariis. 

Var. A. BULLULATA, Willd. in Berl. Mag. v. 273 ; Haw. Suppl. 62 . — 
Aloe bullulata, Jacq. Fragm. t, 109, a typo recedit foliis irregulariter spi- 
raliter quinquefariis dorso tubereulis rugosis crebris praeditis. 

Var. WiLLDENOVii, Baker.-^A. spiralis, Willd. in Berl. Mag. v. 273. 
Haworthia spiralis. Haw?. Syn. 97 • — Aloe spiralis, Haw. in Trans. Linn. 
Soc. vii. 6 ; Salm^Dyckf Aloe, sect. i. fig. 3, non Linn. Major, rosula 
foliorum 3-4 poll, diam., seriebus 5 foliorum imbricatorum spiraliter 
tortorum. 

2. A. DELTOiDEA, Baker. — Aloe (Apicra) deltoidea, Hook.fl. in Hot. 
Mag. t. 6071. — Rosula foliorum semipedalis Vel pedalis 2 poll. diam. 
Folia regulariter quinquefaria summis exceptis patula 9-12 lin. longa del- 
toidea nitide viridia baud tuberculata matura facie subplana apice pungentia 
medio 2-3 lin. crassa dorso superne distincte carinata, marginibus et carina 
minute serrulatis. Pedunculus subpedalis simplex vel ramosus, Racemus 
semipedalis et ultra subspicatus, pedicellis infimis brevissimis, bracteis lan- 
ceolato-deltoideis 3-4 lin. longis. Perianthium viridulum 5-6 lin. longum 
Iseve, segmentis albidis subrotundis apice erosis quam tubus quadruple bre- 
vioribus. C. B. Spei, in lapidosis mentis Zuurherg, Bolus 2687 I Cooper 
in hortos nostros introduxit anno circiter 1865. Varietatem foliis crassio- 
ribus multifariis in hort. Peacock vidi. 

3. A. SPIRALIS, Baker, non Aloe spiralis, Linn. Sp. 459 ; DC. 

Plantes Grasses, t. 56 ; Jacq. Fragm. t 110 j Ker in Bot. Mag. t. 1455. 
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—A. imbricata, Haw. in Trans. Linn. Soc. vii. 7 5 Salm-Dyc/c, Aloe^ sect. i. 
fig, li — Haworthia imbricata, Haw. Syn. 98.“*Apicra imbricata, PVilld. in 
Berl, May. v. 273, — A. afrieana erecta, etc., Dill, Hart. Elth, tab. 13. 
fig. 14 ; Commel. Hrcelud. t. 32. Rosula foliorum semipedalis vel pedalis 
18-21 lin. diam. Folia densa multifaria valde asceiidentia lanceolate- del- 
toidea 12-15 lin. longa 6-8 lin. lata viridia facie subplana utrinque Isevia 
hand tuberculata apice pungentia medio 3 lin. crassa dorso turgida vix cari- 
nata, marginibus obscure erenulatis. Pedunculus subpedalis simple.^ vel 
ramosus. Racemus laxiis semipedalis, pedicellis ascendentibus 2-3 lin. 
longis, bracteis lanceolato-deltoideis pedicello aequilongis. Perianthium 
albido-viriduium 6 lin. longum insigniter verrucosum, segtnentis parvis 
pblongis flavidis. C. B. Spei. 

4. A. CONGESTA, Baker . — Aloe congesta, Salm-Dyck, Aloe, sect. ii. 
fig. 1. Rosula foliorum pedalis 3 poll, diam. Folia densissima summis 
exceptis patula multifaria lanceolato-deltoidea 18-21 lin. longa deorsmn 
1 poll, lata viridia immaculata baud tuberculata facie subplana medio 
3-4 lin. crassa dorso eonvexa apice inaequilateraliter carinata ad mar- 
gines carinamque crenulata scabra. Pedunculus subpedalis simple.\:. 
Racemus laxus subspicatus semipedalis, pedicellis infimis brevissimis, brac- 
teis lanceolato-deltoideis 3-4 lin. longis. Perianthium 6-7 lin. longum 
lajve albidum viridi vittatum, segraentis oblongis quam tubus triple bre- 
vioribus. C. B. Spei, circiter annum 1843 introducta. 

5. A. FOLIOLOSA, Willd. in Berl. Mag. v. 2/4 j Haw. Suppl, 
Haworthia foliolosa. Haw. Syn. 99.— Aloe fbliolosa, Haw. in Trans, Linn^ 
Soc. vii. 7 ; Ker in Bot. Mag. t. 1362 ; Salm-Dyck, Aloe, sect. ii. fig^ 4 ; 
Kunth, Emm. iv, 495. 'Caulis foliiferusinterdum pedalis 12-14 lin. diam 
Folia, densissima summis exceptis patula multifaria rotundato-deltoidea 
cuspidata 6-8 lin. longa et lata viridia immaculata baud tuberculata facie 
subplana medio 1^2 lin. crassa dorso sursxxm oblique carinata ad margines 
carinamque obscure crenulata. Pedunculus subpedalis simplex. Race- 
mus laxiflonis Subspicatus semipedalis, pedicellis infimis 2-3 lin. longis, 
bracteis paryis lanceolatis. Perianthium viridulum 5-6 lin, longum laeve, 
segmentis albidis rotundis. C. B. Spei, anno 1795 a Masson intro- 
ducta. 

6. A. AS PER A, Willd, in BerL Mag. v. 2/4 j Haw. Suppl. 63. — Ha- 
worthia aspera, Haw. Syn. 90,— Aloe aspera. Haw. in Trans. Linn, Soc. 
vii. 6 ; Salm’-Dyck, Aloe, sect. ii. fig. 2; Kunth, Bnum, iv. 496. Rosula 
foborum 4-6-polliearis 15-16 lin. diam. Folia densa multifaria summis 
exceptis patula rotundato-deltoidea 6-7 lin. longa et lata facie subplana 
Isevia medio 3-4 lin. crassa dorso eonvexa hemispbserica papillis concolo- 
ribus rugosis ubique praedita ad margines crenulatasc abra. Pedunculus 
gracilis simplex semipedalis. Racemus laxus 3-4rpollicaris, pedicellis 
infimis 3-4 bn. longis, bracteis minutis lanceolatis. Perianthium 6 bn. 
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longum Iseve viridi vittatum, segmentis oblongis obscure bilabiatis. C. B. 
Speiy anno 1 795 a Masson introducta. 

Var. MAJOR, Haw, Suppl. 63. Rosula foliorum semipedalis vel pedalis 
2 poli. diam. Folia deltoidea 9-12 lin. longa deorsum 8-9 lin. lata 2 lin. 
crassa magis ascendentia facie in senioribus subplana dorso superne 
carinata tuberculis emersis ubique praedita. Pedunculus pedalis interdum 
furcatus. Racemus laxus 6-8-pollicaris expansus 15-16 lin. diam., pedi- 
cellis erecto-patentibus 1^-2 lin. longis. Periantbium 7-8 lin. longum. 
C. B, Spei, V. V. in hort. Kew. 

7. A. BiCARiNATA,Hflfw?, Suppl. 63. — Aloe bicarinata, Roem, et Schultes, 
Syst, vii. 652; Kunth, Enum. iv. 496. Rosula foliorum 6~9-pollicai’is 
18-21 lin. diam. Folia densa multifaria ascendentia lanceolato-deltoidea 
9-12 lin.( onga 6 lin. lata sordide viridia facie laevia in foliis adultis plana 
medio 2 lin. crassa margine scabra dorso tuberculis copiosis emersis asperis 
quam ea J. aspera majoribus apice albidis transversaliter et verticaliter 
subseriatis praeditis basi laevia sursum bicarinata. Flores ignoti. C. B, 
Spei, Hort. Kew. anno 1818 Mackrell misit iconem I Orange Free State, 
Cooper! 

5. Yucca, Linn. 

Linn. Gen. !No. 429 ; JEndl. Gen. No. 1117 ; JSaw. Suppl. 31 ; 
Carriers in Rev. Hort. viii. (1859) 385 ; Lemaire in 111. Hort. xiii. 
(1866), Misc. 92 ; JBaher in Gard. Chron. 1870, 828 ; Engelm. Monogr, 
in Trans. Acad. Sc. St. Louis, iii. 18 ; Hemsley in Garden, viii. 
(1875) 129 ; Hamb. Gartenzeit. xxxi. 435 ; K. Koch in B&iL 
Monat. 1873, 204; S. Wats, in Broc. Amer. Acad. xiv. 251. 

Perianihium polypbyllum campanulatum album extus ssepe 
rubro vel viridi tinctum, segmentis subconformibus ovatis vel 
oblongis acutis venis indistinctis dispersis. Stamina 6 perianthio 
multo breviora, filamentis smpissime clavatis obscure perigynis 
papillosis apice post anthesin falcatis, antberis minutis oblongis 
dorsifixis. Ovarium cylindricum vel oblongum 6-angulatum tri- 
loculare, carpellorum suturis dorsalibus introflexis imperfecte 
6-loculare, ovulis in loculo crebx’is biseriatis borizontalibus ; stylus 
ssepissime crassus stigmatibus magnis quadratis emarginatis deor- 
sum coalitis, raro eylindt'icus stigmate capitato. Pructus varius, 
magnus, baccattis, siccus, indehiscens vel capsularis, septicide vel 
loculicide trivalvis. Semina discoidea, testa nigra, albumine £rmo 
integro vel ruminato, embryone axili. Arhores,frutice$ vel suffrur 
tices Americana, caule infra foliorum rosulas scepe producto, foliis 
plurvmis dense rosulatis persistentibus linearibus vel ensiformibus, 
margine integro, serrulato vel filifero, floribus magnis vespertinis 
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in 'paniculam amplmn dis^ositis rarissime sim^lioiter racemods^ 
hraoteis persktentihus^ pedioelliB soUtarik cernuk apice aHiou>* 
latk. 


Subgenus Extytioca, Engelm, Eilamenta clavata papillosa pro- 
funda perigyna. Stylus crassus, stigmatibus quadratic emargi- 
natis, 

Clavk secundum folia, 

SEEEtTLATiE. Eolia margine serrulata. 

Oaulescentes, pedunculia brevibus. 

1, T,aloifolia, 2. T, yueatana, 8. T,hremfoUa. 

4. T. Desmetiana, 6. T, guatemalemk, 
Acaulis, pedunculo elongate 6. Y, rupicola, 

iNTEGtEipoLiiB. Eolia margine Integra (vetustate interdum 
parce filifera, juvenilia deorsum obscure serrulata). 

Acaules 7. Y, glauca, 8. Y, ecoigm, 

Oaulescentes. 

Angustifolise* 

9, Y, JBeacochii, 10. Y, Boerhaavii. 11. Y,Jlesoilk, 

Latifoliae. 

12, Y, gigantea^ 13. Y, gloriQsa, I4i, Y^ Wreouleam^ 

Eilifee^. Eolia margine filis dejectis copiosis instructa. 
.Acaules., ' ' 

15. Y, angmtifolia, 16. Y* filamentom, 17. Y, fmifera, 
Oaulescentes. 

l%, Y, SohoUiu 19. df. con$trieta, 20. Y, haccata. 

Clavis secundum fructus, 

Sabcoyticca, JEJngelm, Eruetus baccatus, seminibus crassis, 
albumine ruminato. 

Y, aloifolia, Y, Treculeana, Y. lacoata. Y, ScTiottiu 

CiiisTOYTJCOA, Mngelm, Eruetus indehiscens demum siccatus, 
seminibus tenuibus, albumine integro. 

T,glorio$a. Y.lrevifolia, 

Chjbboyooca, Mngelm, Eruetus capsularis septicide trivalvis, 
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locTilis demum apice apertis, seniinibus tenuibus, albumine in- 
tegro, 

J". rupicola, Y. angustifolia, Y, constricta* Y. iUamentoBa. 

Subgenus. Hespee-oxxjcca, Engelm, Pilamenta snbulata glabra 
alte perigyna. Stylus gracilis, stigmate parvo capitate. 

Species sola 21. Y.WUpjglei, 

1. Y. aloifolia, Linn. 457 (Dill. Hort. EltJi.tob, 323. fig. 416; 
Commel. Trcelud, 1. 14) j DC. Plantes Grasses, 1 20 ; Red. Lil. t. 401, 402 ; 
Dot. Mag. t. 1700; Haw. Suppl. 32; Engelm. Mon. 34.— Y. serrulata, 
Haw. Syn. 69. Caulis gracilis elongatus interdum 15^20 -pedalis ssepissime 
simplex. Rosula foliorum 2-3 pedum diam. Pars foliosa caulis semipe- 
dalis vel pedalis. Folia 50-100 rigida ensiformia pedalia vel sesquipedalia 
medio 12-15 lin. supra basin 8-9 lin. lata recta saturate viridia glauco 
tincta, apice pungente corneo rubro-brunneo, margine albido serrulato. 
Pedimculus brevissimus, Panicula rhomboidea densa pedalis vel bipedalis, 
ramis ascendentibus centralibus semipedalibusj bracteis parvis lanceolatis, 
pedicellis inferioribus 12-18 lin.^ superioribus 6-9 lin. longis. Perianthium 
album lf-2 poll, longum, segmentis oblongis vel oblongo-lanceolatis medio 
6-12 lin. latis. Ovarium 6-9 lin, longum, stylo brevi erasso. Stamina 
pistillo paulo breviora. Fructus baecatus oblongus prismaticus 3-4-polii- 
caris 15-21 lin. diam., seminibus li lin. crassis. India occidentalis et 
Mexico ad CaroUnam horealem. Y. serrulata, Haw. Suppl. 32, est 
forma foliis paulo angustioribus ; Y. tricolor kort. (Y. lineata liitea, 
hort.) est forma in hortis communis, foliis albo et luteo variegatis; Y. 
auADRicoLOR hort. est forma foliis etiam rubello tinctis j Y. purpurea 
et Atkinsi hort. sunt formae nanse foliis purpurascentibus ; Y. crenu- 
LATA, ARCUATA, et TENUiFOLTA, Haw. Suppl. 33,34, sunt forma? parvm 
foliis angustis minus strictis plus minusve arcuatis; Y. Draconis, Linn. 
Sp. 457 {Dill. Hort. Elth. t. 417), est forma foliis laxiovibus longioribus 
recurvatis; et Y. conspicua, Haw. Suppl. 32, forma foliis laxioribus 
latioribus recurvatis medio poll, latis, cujus exemplum silvestre vidi a 
Mexico props urbem Cuernavaca, Bourgeau 1408 ! 

2. Y. YUCATANA, Engslm. Monogr. 37. Caulis ad 20-pedalis e basi 
ramosus. Folia ensiformia 14-16 poll, longa medio 1 poll, lata crassa 
Isevia vix rigida ad basin vix angustata, margine obscure serrulato. Pe- 
dunculus subnullus. Panicula densa, ramis dense pubescentibus, bracteis 
albis lanceolatis. Perianthium 14 lin. longum, segmentis ovatc-Ianceola- 
tis. Ovarium ei aloifolim conformia, stylo brevissimo, stigmatibus parvis 
erectis emarginatis. Stamina ovario distincte breviora, filamentis post 
anthesin falcatis. Mexico in ditione Yucatan, Dx. Schott. 

3. Y. BRBVIFOLIA, Engelm, in S. Wats, Bot. iOth Parall, 496 ; Monogn 
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47 ; S, W'afs, in Proc, Amer, Acad, xiv. 252.— Y. Draconis, var.? arbo- 
rescens; Torrey in Pad/, R. Report, iv. 147* Arborescens 16-30-pedaIis, 
trunco 1 -2 ped . diam . sursum ramosissimo. Folia densa rigidissima crassa 
sernipedalia, vel in plantis juvenilibus interduni pedalia, raedio 3-4 lin. lata 
supra basin dilatatam deltoideara canaliculata, apice brunneo pungente^ 
marginibus pallidis conspicue serrulatis. Pedunculus brevis. Panicula 
densa, pedicellis pro genere brevissimis, fioribus erectis albo-viridulis. Pe- 
rianthium 1J--2 poll, longum, segtnentis lanceolatis. Stamina ovario sub- 
duplo breviora. Stylus subnullus, stigmatibus brevibus. Fructus inde- 
hiscens oblongus demum siceatus 2-3 poll, longiis, pericarpio brunneo 
fragili, seminibus lin. crassis. California ausiro-orientalis, Arizona, 
Nevada, Utah) alt, 20(^0-4000 pedum ad monies aridos, 

4. Y. DrcsMETiANA, Baker in Card. Citron, 18/0, 121/ ; Bngelm, Mon, 
41. Caulis simplex gracilis, apice folioso pedali vel sesquipedali. Folia 
100-200 sublaxe disposita linearia subpedalia medio 6-.9 lin., supra basin 
3-4 lin. lata, modice firma omnia recurvata,juniora purpurea glauca, seniora 
viridia medio plana basi et apice solum leviter concava apice baud pun- 
gentia, margine pallido angusto sursum integro deorsum serrulate, basi 
dilatata striata more Y. aloifolice perspicua. Flores ignoti. Mexico, 

5. Y. GUATEMALBNSis, Baker in Baund, Ref, Bot. t 313 j JBngelm, 
Mon, 38.— Y. Roezlii et Ghiesbregbtii hort, — Dracaena Ehrenbergii, 
Fintelmanni, Lennei, yuceoides et eusifolia hort. Habitus omnino Y, 
aloifolioi, Caulis interdum 15-20-pedalis saepissime simplex basi tube- 
rosus. Pars foliosa caulis l-2-pedalis. Folia 60 vel ultra laxe disposita 
ensiformia 2-3-pedalia medio 2-3 poll., supra basin 10-12 lin. lata nitide 
viridia laevia, apice vix pungente, margine obscure serrulato albido, superiora 
aseendentia multo recurvata. Pedunculus brevissimus. Panicula densa 
rbomboidea 2-3-pedalis, ramis centralibus semipedaiibus, pedicellis 9-18 
lin. longis, bracteis albis scariosis pedicello brevioribus. Peinanthium 
album 2^-3 poll, longum, segmentis oblougo-lanceolatis acutis 9-12 lin. 
Jatis, exteriorihus latioribus. Ovarium oblongum 7“8 lin. longum, stylo 
crasso 1 lin. longo, stigmatibus quadratis patulis profunde emarginatis, 
stylo sequilongis. Stamina ovario distincte breviora, filamentis apice 
post anthesin patulis. Fructus ignotus. Mexico et Guatemala, ab 
Ehrenberg versus annum 1850 in hortos introducta. Hacienda de la La-* 
guna, Sebiede & Deppe anno 1829 ! (Herb. Mus. Brit.). Y. Mooreana, 
hort. Peacock, a typo recedit floribus multo minoribus, segmentis ovato- 
lanceolatis 1 J poll, longis. 

6. Y. RUPicoLA, Scheele in Linncea, xxiii. (1850) 143,* Engelm, Monogr, 

48 5 3. Wats, in Proc, Amer, Acad, xiv. 253. — Y. lutescens, Carrihre in 
Rev, Hort, yii, (1858) 579.— Y, tortifolia, Lindheimer MSS,— Y. tortilis et 
contorta Aor^. Acaulis* Folia densa ensiformia sesquipedalia vel bipe- 
ddia medio 9-18 lin., supra basin 5-6 lin. lata, textura iis ghriosm consi- 
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milia modice firma sjepe contorta, apice pungente, marginibus pallidis 
serrulatis, saturate viridia, facie laevia, dorso scabrula. Pedunculus tri- 
pedalis, foliis paucis reductis praeditus. Pauicula laxa, raiuis ascendeuti- 
bus inferioribus semipedalibus, pedicellis 6-9 lin. longis, bracteis parvis 
lanceolatis. Perianthium albidum extus viridulum 2-3 poll, longum, seg* 
mentis oblongis acutis medio 9-14 lin. latis. Ovariign cylindricum 7-8 
lin. longum ; stylus ovario aequilongus, stigmatibus parvis. Stamina 
Gvario longiora, filamentis post anthesin vix divergentibus. Fructus cap- 
sularis rostratus 2-21 poll, longus 1 poll, diam., seminibus tenuibus. 
Terns, Lindheimer 709 ! A Trecul versus annum 1850 introducta. 

. Var. RIGID A, Bngelm, loc, cit. Folia rigidiora pallidiora glauco tincta 
recta 8-12 poll, longa medio 4-6 lin. lata. Inflorescentia 5-10-pedalis. 
Perianthium 2 poll, longum. Capsula sesquipollicaris. New Mexico et 
Mexico borealis* 

7. Y. GLAUCA, Sims in Bot. Mag. t. 2662; Kunth, Enum. iv. 274; 
Baker in Saund. Ref. Bot. t. 315. Acaulis. Folia 25-30 densa en- 
siformia sesquipedalia medio 15-18 lin., supra basin 5-6 lin. lata con- 
sistentio. iis Jilamentosa consimilia, juniora leviter glauco tincta facie 
medio subplana apice subpungentia margine angustissime rubro-brun- 
neo integro vel parce filifero, exteriora recurvata. Pedunculus foliis 
duplo loiigior. Panicula rhomboidea 2-3-pedalis, ramis ascendentibus 
glabris, bracteis parvis lanceolatis, pedicellis inferioribus 5-6 lin. longis. 
Perianthium albidum late campanulatum, segmentis oblongis 1-J poll, 
longis. Ovarium cylindricum, stylis quatn ovarium triplo brevioribus. 
Stamina ovario aequilonga post anthesin divergentia. Fructus ignotus. 
America borealis australis. V, v. in hort. Saunders. An sit varietas 
Y.Jilamentoscel 

8. Y. EXiGUA, Baker in Saund. Ref. Bot, t. 314. Acaulis. Folia 30- 
40 ensiformia sesquipedalia supra medium 12-15 lin., basi 3-4 lin. 
lata obscure viridia iis Y. gloriosce consistentia consimilia facie Isevia 
concava dorso scabrula apice pungentia, margine integro brunneo. In- 
dorescentia 5-6-pedalis. Pedunculus elongatus, foliis raultis reductis 
lanceolatis prgeditus. Panicula laxa tripedalis, ramis semipedalibus pube- 
scentibus ascendentibus, pedicellis brevissimis, bracteis magnis lanceolatis 
scariosis pedicello longioribus. Perianthium campanulatum extus viri- 
dulo tinctum, segmentis oblongis acutis 1 J poll, longis. Ovarium cylin- 
dricum 9-10 lin. longum, stylis quam ovarium triplo brevioribus, stig- 
matibus parvis. Stamina ovario sequilonga post anthesin divergentia. 
America borealis australis, Stirps singularis, inter filamentosam et 
gloriosam medium tenens, foliis magis. posterioris sed deorsum valde 
angustatis, floribus bracteis pedicellisque prioris. 

9. Y. Peacockii, Baker. — Y. laevigata hort. Peacock, Acaulis. Ro- 
sula foliorum 3 pedum diam. Folia 100 densa stricta linearia 15-18 poll. 
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longa medio 1 poll., supra basin 4 lin. lata obscure viridia facie leevia cana- 
liculata apice pungentia dorso rotundata scabrula, margine integro rubro- 
brunneo. Flores ignoti. Mexico ? V. v, in liort. Peacock anno 1879. 

10. y. Boerhaavii, Baker in Gard. Ckron. 18/0, 12? ; Engelm.Mon* 
41. Breviter caulescens, caule gracili apice folioso bipedali. Folia 200 
linearia stricta (inferiora solum recurvata) bipedalia et ultra medio 9-12 
lin. lata acuminata ad basin valde dilatatam vix angustata saturate viridia 
(juniora leviter glaucescentia) ubique Isevissima facie media plana apice vix 
pungentia, margine integro angustissime rubro-brunneo vel pallido. Flores 
ignoti, Mexico ? V. v. in bort. Saunders. 


11. Y. FLEXiLis, Carrihe in Rev. Bort. vili. (1859) 398, tab. 89.— 
Y. mexicana, stenopbylla, acuminata, angustifolia, et longifolia hort. 
Breviter caulescens, cau dice simplici. Folia densa linearia 2-2i-pedalia 
medio 1-1^ poll, basi 5~6 lin. lata modice firma nitide viridia (juniora 
leviter glaucescentia) medio plana obscure plicata apice pungentia, margine 
corneo rubro-brunneo integro vel interdum deorsum obscure serrulate . In- 
florescentia4-pedalis, pedunculo subpedali, ramis centralibus semipedalibus 
6-9-floris, pedicellis 6~9 lin. longis, bracteis parvis. Periantbium album 
3 poll, longum, segmentis oblongis acutis. Ovarium cylindricmn 8-9 lin, 
longura, stylis quam ovarium triple brevioribus, stigmatibus parvis emar- 
ginatis. Stamina pistillo vix breviora, post anthesin divergentia. Fructus 
mibi ignotus. Mexico. 

Tar. Y. ensifolia, JBnXrer in Sound. Ref. Bot. t. 318.— Y. Eylesii 
hort. Peacock. Cauiis gracilis interdum 4-5-pedalis. Folia 40-80 sub- 

stricta pallide viridia (primum leviter glaucescentia) 2-2^-pedalia medio 

15- 18 lin. lata. Pedunculus foliis paulo brevior. Penantbium 2 poll, 
longum extus leviter rubro tinctum. Stamina ovario ffiquilonga. 

Tar. y. FALCATA, PecrcocX?.— Y. gloriosa, var. planifolia, 

Mon. 39^ Subacaulis, foliis 100-160 viridibus strictis bip^^^^^ medio 

1 6- 18 lin. latis. Pedunculus foliis duplo brevior. Panicula rhomboidea 
sublaxa bipedalis, floribus albis extus leviter viridi tinctis 2-2^ poll, longis. 

Tar. ? Y. nobilis, hort. Peacock. Breviter caulescens, foliis 60-80 
substrictis 12-15 poll, longis medio 15-18 lin. latis facie concavis junior!- 
bus valde glaucescentibus, mai’gine corneo pallido vel rubro-brunneo. 
Flores ignoti. 

Tar. ? Y. semicylindrica. Baker in Gard. Chron. 1870, .1217, Bre- 
^ter caulescens, foliis 40—60 sesquipedalibus vel bipedalibiis medio 9—10 
lin., sup* basin 3-4 Un. latis pallide viridibus (primum leviter glancescen- 
tibns) esterioribus recnrvatis facie e basi ad apicem canallculatis maieine 
rubro-brunneis. Flores ignoti. ■ 


12. Y. GIGANTEA, Lematre, III. Hort. vi. (1859), Misc. 91: Carrikre 
m Jto. Hort. iE. (I860) 222. CauKs (in horto) simpler griilis 3^- 
pedalis. Apex fohosus caulis sesquipedalis. Folia . ensifonnia stricta 
patulanitide vindia 4-6-pedalia medio 3-3J poU. lata acuminata medio 
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plana apice pungentia margine tenuissime albido deorsum scabro^ inferiora 
vix recurvata. Panicula 2-2i-pedalis, ramis 12-15, centralibus subpeda- 
libus 8-10-floris. Perianthium album 3-3 J poll, longum, segmentis ob- 
longis acutis. Ovarium oblougum 9-10 lin. longum, Messico ? Hort. 
Verschaffelt anno 1859. Nonvidi. 

13. Y. GLORiosA, Linn* Sp. 456 (Parkins, Farad, 435, fig. 1) ; Red 
Lih t. 326, 327 ; Bot. Mag, t. 1260 j Haw, Suppl, 37 ; Kunth, Enum, iv. 
273; Engelm, Mon, 38 ; Carri^rein Ueo, Hort, ix. 359 ; Baker in Saund, 
Ref, Bot, t. 320 ; S, Wats, in Proc, Amer, Acad. xiv. 251. Oaulis brevis 
(vetustate 4-6-pedalis) simplex vel ramosus. Folia 100 vel plura dense 
rosulata ensiformia H-3-pedalia medio 2-3 poll, supra basin 1 poll, lata, 
rigida recta obscure viridia leviter glaucescentia facie laevia leviter concava 
dorso scabrula apice pungentia, margine anguste rubro-brunneo integro vel 
in formis juvenilibus deorsum obscure serrulate. Inflorescentia 5-8-pedalis, 
pedunculo elongate foliis reductis multis patulis praedito. Panicula rhomboi- 
dea subdensa 4-6-pedalis, ramis erecto-patentibus glabris vel pubescentibus, 
inferioribus pedalibus vel sesquipedalibua, pedicellis inferioribus 9-12 lin. 
superioribus 4-6 lin. longis, bracteis parvis lanceolatis. Perianthium cam- 
panulatum extus rubro tinctum 1^-2^ poll, longum, segmentis oblongis 
acutis. Ovarium cylindricum 6-12 lin. longum, stylis ligulatis quam 
ovarium 2-3plo brevioribus, stigmatibus emarginatis. Stamina ovario aequi- 
longa vel longiora, post anthesin divergentia. Fructiis siccus indehiscens 
oblongus 2~2^-pollicaris, 1 poll, diam., seminibus tenuibus. Regiones 
littorales a Carolina horeali ad Floridam, 

Yar. MINOR, Carri^re in Rev. Hort, ix. 361 ; Baker in Saund, Ref, Bot. 
t. 319. Humilior, foliis strictis 12-18 poll, longis medio 15-18 lin. latis. 
Inflorescentia 3-4-pedalis/pedicellis brevibus, floribus 1^ poll, longis. 

Yar. y. SUPERBA, Haw. Suppl, 14. — Y. gloriosa, Andr. Bot. Rep. 
t. 473, a typo recedit trunco altiore demum 10-pedali, foliis latis strictis, 
floribus majoribus, paniculse ramis magis patulis. 

Yar. PLiCATA, Carriere in Rev, Hort, ix. 359; Engelm, Mon. 39, 
Folia tenuiora sed stricta valde plicata 18-27 poll, longa 2-2^ poll, lata 
dorso scabrula. Panicula magna, floribus 2 poll, longis, 

Yar. Y. rufocincta. Haw, Suppl, 37, est forma subacaulis, foliis 
leviter recurvatis subglaucescentibus 2 poll, latis undique laevibus, margine 
rubro-brunneo magis perspicuo. 

Yar. Y. oblioua. Haw, Syn, 69, est forma caulescens, foliis glaucis 
1^-2 poll, latis oblique flexis. 

Yar. Y. recurvifolia, Salisb. Farad, t. 31; Kunth, Enum, iv. 272; 
Baker in Saund, Ref, Bot, t. 321.— Y. recurva. Haw. Syn, 69.— Y. pen- 
dula, Siehold; Cariihre in B.ev, Hort, viii. 488, 1. 104 .-^Y. japonica hort, 
Caulis brevis saepe ramosus. Folia 100-150 debiliora quatn in typo 2-3- 
pedalia exteriora multum recurvata (junxora glauca) apice minus pungentia 
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media facie plana obscure plicata infra apicem et supra basin solum con* 
cava. Perianthii segraenta apice raagis angustata- 

Var. Y. Ellacombei, Baker in Ref. Bot, t, 317. Subacaulis, foliis 
40-60 substrictis 2'-2|-pedalibus medio 18-21 lin. latis facie concavis diu 
glaucescentibus utrinque laevibiis, perianthii segmentis acuminatis 2^3 
poll, longis, pedicellis inferioribus 12-18 lin. longis, 

Var. y. ACUMINATA, StoeetfBrit, Flow. Gard.t. 196; Baker in Samd. 
Ref. Bot. t. 316. Subacaulis, foliis 60-60 semipedalibus vel bipedalibus 
viridibiis strictis acuminatis medio 18-21 lin. latis, Pedunculus foliis 
duplo brevier. Panicula minor quam in typo, floribus paucioribus 1^-2 
poll, longis. Y. PATENS, AndrS in III. Hort. 18/0, 121, cum icone, est 
forma similis, foliis numerosioribus latioribus magis glaucescentibus. 

Var. Y. TORTULATA, Baker in Gard. Chron. 18/0, 1122. Acaulis, foliis 
circiter 40 strictis glaucescentibus 18-21 poll, longis medio 14-16 lin. latis 
ssepe oblique flexis. 

Var. Y, PBUiNOSA, Gard. Chron. 18/0, 1122. Acaulis, foliis 

70-80 strictis medio subplanis 2-2|-pedalibus medio 15-16 lin. latis glau- 
cescentibus. 

14. y. Treculeana, Carriere in Rev. Hort. vii. (1858) 680, 1861, 
305, 1863,55, 1869, 406, 6g, 82; Baker in Gard. Chron. \B70, 828; 
Btigelm. Monogr. 41— Y. aspera, Regel^ Ind. Sem* Hort, Pefrop. 1858 ; 
Garienfl. 1859, 14,— Y* canaliculata, Hook, in Bot, Mag-t. 5201 ; S. Wais. 
in Proc. Amer. Acad, xiv, 252. — Y. longifolia, Engelm . ; Buckley in Proc. 
Phil. Acad. 1862, 8.— Y. undulata, agavoides, cornuta, concava contorta, 
et revoluta Aor#. Caulis ad 20-25 pedes attingens, 1-2 pedum diam., 
copiose ramosus. Folia densa ensifprmia 2-4| pedes longa medio 2-3^ 
poll, supra basin 1 poll, lata coriacea obscure viridia utrinque scabra 
facie prof unde concava dorso rotundata apice pungente, margine Into 
rubro-brunneo extus pallido primum deorsum obscure sernilato, vetustate 
interdum parce filifero. Pedunculus brevis, Panicula densa 2-4-pedalis, 
ramis glabris sgepe pedalibus, pedicellis inferioribus 15-18 lin. longis, brac- 
teis albis pedicello mquilongis. Perianthium albidum carapanu latum 
li-2i poll, longum, segmentis oblongis acutis 6-6 lin. latis. Ovarium 
cylindricum 6 lin. longum, stylo crasso 1 lin. longo, stigraatibus quadratis 
emarginatis. Stamina ovario saepe longiora, dlamcntis apice patulis. 
Fructus baccatus rostratus 3-4 poll, longus 1 poll, diam., seminibus 1 J 
lin. crassis. Texas et Mexico borealis, a Tr^cul et Karwinski versus 
annum 1850 introducta. Y. canaliculata, Hook.^ est forma foliis 
gubbipedalibus profunde canaliculatis, floribus parvis. 

15, Y. ANGUSTTFOLiA,PMrs^,FJorfl,i.227 j Simsin Bot.Mag. t.2236; 
Haw. Suppl 35 ; Kmth^ Enum. iv. 273; Baker in Gard* Chron* 1870, 
923; S. Wats* in Proc. Amer. Acad. xiy. 253, non Carrihre.—Y* angusti- 
folia genuina, Engelm. Monogr. 60. Subacaulis. Folia 100 vel plura 
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densa rigidalinearia sesquipedalia vel bipedalia supra basin deltoideam dilata- 
tarn 3-4 lin. lata facie deorsum plana superne canaliculata a medio ad apicem 
pungentem sensirn attenuata dorso subtriquetra margine pallide rubro-brun- 
neo filis copiosis albidis tenuibus dejectis. Inflorescentia 3-4-pedalis, pe- 
dunculo subpedali, racemo terminali 30-40-floro interdura simplici, ssepe ad 
basin ramis paucis ascendentibus glabris 6-12-floris additis, -pedicellis in- 
ferioribus 9-12 lin. longis, bracteis albis laneeolatis 6~12 lin. longis. Pe- 
rianthiura campanulatum, extus viridiilum, segmentis oblongis acutis 2“2| 
poll, longis medio 9-15 lin. latis. Ovarium oblongo-cylindricum 6-9 lin. 
longum, stylis quam ovarium diiplo brevioribus, stigmatibus magnis viridibus 
emarginatis. Stamina pistillo paulo breviora, filamentis clavatis papillosis 
post antbesin divergentibus. Capsiila coriacea oblonga trisuleata breviter 
rostrata 2-3 poll, longa 12-15 lin. diam., seminibus nigris opacis ^ lin. 
crassis. Missouri et Iowa ad Colorado et New Mewico, Pendler 850 1 
C. Wright 1810! Formam nanam habemus a Colorado foliis semipeda- 
libus J |-2 lin. latis ab apice ad basin canaliculatis. Y. angustifolla hor- 
torum (e. gr. Garden, vol. viii. 134, icon) est sjepe forma Y, filamentosce. 

Var, Y. STRiCTA, Sims in Bot. Mag, t. 2222 ; Kunth^ Enum. iv. 273 ; 
Reich. Fl. Bxot. t 201 ; Carrihe in Rev. Hort. viii. 467, tab. 101-102; 
Baker in Card. Chron. 1870, 293. — Y. angustifolia, var. mollis, Engelm. ' 
Monogr. 50; S. Wats, in Proc. Amer. Acad. xiv. 253. A typo recedit 
foliis minus rigidis apice minus pungentibus medio 6-9 lin. latis ad basin 
angustatis, inflorescentia magis composita, pedimculo 2-3-pedali. Arkan^ 
saSy Louisiana et Texas ^ C. Wright 686 ! 1911 ! etc. 

16. Y, FiLAMENTOSA, Linn. Sp. 457 (TreWyEhret, t. 37) ; Bot Mag. 
t. 900 ; Red. Lit t. 227, 228 ; Haw. Suppl. 34 ; Kunth, Emm. iv. 278 ; 
Carrilre in Rev. Hort. ix. 212, figg. 47, 48 ; Engelm. Monogr. 51 ; Baker 
in Saund. Ref. Bot. t. 324. Acaulis vel subacaulis. Folia 30-50 dense 
rosulata ensiformia sesquipedalia vel bipedalia medio li-2 poll, lata 
firmula arundinacea recta, obscure viridia leviter glaucescentia apice baud 
pungentia margine albida filis multis gracilibus albidis disintegratis. 
Inflorescentia 4-8-pedaUs, pedunculo elongate, foliis reductis bracteato. 
Panicula rbomboidea, ramis flexuosis glabris vel puberulis ascendentibus 
semipedalibus, pedicellis cernuis 3-6 lin. longis, bracteis magnis scariosis 
laneeolatis. Perianthium album extus viridi tinctum 1^2 poll, longum, 
segmentis oblongis vel oblongo-lanceolatis 6-9 lin. latis. Ovarium cylin- 
dri cum 6-8 lin. longum, stylo angustiore duplo breviore quam ovarium, 
stigmatibus parvis quadratis emarginatis. Stamina ovario sequilonga vel 
longiore, filamentis post antbesin divergentibus. Fructus capsularis ob- 
longus rostratus lf-2polLlongus, seminibus tenuibus. Regiones litter ales 
America borealis a Maryland ad Floridan. 

Var. MAXIMA, in Ref. Bot. t. 325, a typo recedit floribus 2-^-3 
poll, longis segmentis magis acuminatis. Forma adest foliis albo variegatis. 

LINir. JOURlsr. — BOTANY, TOL. XTIII. S 
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Var. y. CONCAVA, Haw. SwpphM. A typo recedit foliis latioribus 
(3-4 poll, latis) erecto-incurvatis sesquipedalibus facie concavis. 

Var. Y. GLAUCESCENS, Haw, SuppL 35 ; Sweety Brit, Flow, Gard, 
t. 53. A typo recedit foliis magis glaucis angustioribus 1 poll, latis, filis 
marginalibus rarioribus tenuioribus, panicularum racbibus dense griseo- 
pubescentibus, periantbii segmentis 15-16 lin. longis. 

Var. Y. PUBERULA., Haw, in Phil, Mag, 1828, 186; Sweet, Brit, Flow, 
Gard, t. 21 ; Baker in Sound, Ref, Bot. t. 322. A typo recedit foliis de- 
oilioribus magis recurvatis, paniculae ramia pubescentibus, periantbii seg- 
mentis oblongo-lanceolatis 18-21 lin. longis. 

Var. Y. FLACCIDA, Haw, Suppl, 34 ; Carrihre in Rev. Hort. viii. 565, 
figg. 119,120; Lindl, Bot, Reg. t. 1895; Baker in Sound. Ref, Bot. 
t. 323. A typo recedit foliis tenuioribus debilibus valde recurvatis, fibris 
marginalibus validioribus, paniculse ramis pubescentibus, periantbii seg- 
mentis latis IJ poll, longis extus viridubs. 

Var. BRACTEATA, Engelm. Mon, 52. Folia 50-100 sesquipedalia vel 
bipedalia 1-1 J poll, lata, fills marginalibus multis tenuibus. Pedunculus 
4-6-pedalis foliis multis reductis magnis bracteatus, inferioribus 9-12 
poll., superioribus 4-6 poll, longis. Panicula pedimculo duplo brevior. 
Periantbium 3 poll, longum, e xtus viridulum . Pistillum 15- 1 6 lin. longum. 
Stamina pistillo duplo breviora. Carolina australis, formis reliquis magis 
serotina. 

Var. i,MViGATA, Engelm, Monogr, 52, Folia 25-50 firmiora longiora 
30-40 poll, longa 10-15 lin. latalsevia saturate viridia apice pungentia ad 
basin valde angustata. Pedunculus 8-1 0-pedalis. Panicula pauciflora 
4-5-pedalis. Flores ssepe geminati, periantbio 15-18 lin. longo subfcetido 
extus purpureo tincto. Stigmata profunde biloba. 

Var. y. ANTWERPENSis kort.’^Y. orcbioides, var. major, Baker in, 
Bot, Mag, t. 6316. Folia 12-20 erecto-patentia 12-15 poll, longa I poll, 
lata, fibs marginalibus paucis tenuissimis brevissimis. Inflorescentia 2-3- 
pedalis, panicula pedali vel sesquipedali ramis 4-6 brevibus pubescentibus, 
periantbii segmentis 18-24 lin. longis. 

Var. Y. oRCHioiDEs, Carrihe in Rev. Hor t, \S6l, 369, figg. 89, 90. 
Forma valde depauperata, foliis 10-12 6-9 poll, longis 8-10 lin. latis fills 
marginalibus subnullis, pedimculo sesquipedali, racemo simpbci quam 
pedunculus duplo breviore, periantbii segmentis ovatis 1 poll, longis. 

17. Y. FUNIFERA, Lemaire in III, Hort. 1866 (xiii.), 3fisc, 99, Acau- 
lis, Folia baud numerosa ensiformia 6-7-pedaba crassa rigida sordida 
viridia striolata margine fibs robustis tenacibus saepe JO-12 poll, longis 
praedita. ilTmco, versus annum 1866 a, Torrel introducta. Non vidi. An 
sit forma magna filifera F. Trcc«Zea«<e? 

18. Y. ScHOTTii, Engelm. Monogr, 46; S. Wats, in Proc. Amer, Acad, 
xiv. 252.— Y. brevifolia, Schott, MSS,, non Engelm.— Y, puberula, Torrey 
in Bot, Mex, Bound, 221, non Haw, Caulis 2-5-pedabs saepius a basi 
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ramosus. Folia crassa rigida recta linearia 9-10 poll, longa 6-8 lin. lata 
facie concava dorso convexa utrinque Isevissima versus basin paulo angus- 
tata margine fills tenuissirais rectis praedita. Panicula elata laxiflora, 
pedunculo et ramis flexuosis ssepe puberulis, Periantbium pro genere 
parvum. Stylus brevis crassus. Filamenta apice demum patula. Fructus 
baccatus ovoideus 2 poll, longus breviter rostratus baud sulcatus, semini- 
bus crassis. Arizona australis, Dr. Schott. (Non vidi.) 

19. Y. CONSTBICTA, BucJcUy in Proc, Philad. Acad. 1862, 8? — Y. an- 
gustifolia, Carriere in JRev. Hori. ix. 20, t. 3, non Pursh, — Y. polyphylla, 
Baker in Gard. Chron. 1870, 1088. — ^Y. albospica, Flore des Serres, ser. ii. 
vol, vii. 110, fig. 16 12. — Y. angustifolia, vai\ rsidiioBei,, Eng elm. in S. Wats.Bot 
40tk ParalL 496. — Y. angustifolia, var. elata, Engelm. Mon. 50; S* Wats, 
in Proc. Amer. Acad. xiv. 253. Caulis simplex ad 3-6 pedum longitudinem 
attingens. Folia 100-200 densa rigida linearia sesqiiipedalia vel bipe- 
dalia medio 6-8 lin. lata ad basin leviter angustata facie deorsum plana 
apice pungentia superne canaliculata, margine anguste rubro-brunneo fills 
multis tenuibus prsedito. Inflorescentia 6-8-pedalis, pedunculo elongato 
Panicula deltoidea 3-4-pedalis, racemo terminal! valido> ramis ascendenti- 
bus 6-9 poll, longis 10-15-floris, pedicelbs 4-6 lin. longis. Periantbium 
2 poll, longum, segmentis oblongis acutis. Ovarium oblongum, stylis 
quam ovarium subduplo brevioribus. Filamenta papillosa clavata pistillo 
breviora demum apice divergentia. Fructus capsularis coriaceus 2-3- 
pollicaris, seminibus tenuibus, Utah et Arizona ad Mexico horealem. 

20, Y. BACCATA, Torreyj Bot. Mex. Bound. 221 j Engelm. Monogr. 44; 
Andre in Rev. Hort. n. s. t. 115 j S. Wats, in Proc. Amer. Acad. xiv. 252, 
— Y. californica, Nutt all herb. I Acaulis vel breviter caulescens, inter- 
dura 8-10-pedalis. Folia ensiforraia crassa rigidissima l§-3-pedalia 
medio 1-2 poll, supra basin 9-12 lin. lata facie leviter concava utrinque 
scabra apice pungentia, margine rubro-brunneo fills copiosis validissimis 
squarrosis disintegratis. Inflorescentia 5-6-pedalis, pedunculo elongato, 
ramis semipedalibus ssepissime glabris, bracteis magnis lanceolatis, Pe- 
tianthium 2-3 poll, longum, segmentis oblongo-lanceolatis 6-9 lin. latis. 
Ovarium cylindricum 7-8 lin. longum, stylo elongato cylindrico. Stamina 
ovario lohgiora, filamentis post antbesin divergentibus. Fructus ovoideus 
vel oblongus baccatus purpureusedulis 3-5-pollicaris 1-|- polLdiam., semi- 
nibus crassis. Colorado, Texas, California australis, Mexico borealis, 
Fendler 849 ! etc. 

Var. AUSTRALIS, Engelm. loc. filifera, Chdbaud in Rev. Hort. 

1876, 432, fig. 97* Arborescens, interdum 50-pedalis, trunco 2-3 ped. 
diam., foliis sesquipedalibus obscure viridibus medio leviter canaliculatis 
12-15 iin. latis, fibris niarginalibus tenuioribus, inflorescentia 6-8-pedali, 
pedunculo brevi, ramis interdum bipedabbus. Mexico, a Roezl in bortos 
introducta, 

Var. Y. PERicuLosA, Baker in Gard. Chron. 1870, 1088, Folia stricta 

S2 
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2^3 pedalia medio 8~9 lin. lata a basi ad apicem canaliculata dimidio su- 
periore fills copiosis squavrosis circiuatis praedita. Flores iguoti. 

Tar. Y. circinata, Baker ^ lac. cit. Folia 2-2^-pedalia minus stricta 
medio 5-6 lin. lata fills copiosis spiraliter circinatis praedita. Flores 
ignoti. 

Tar. Hystbix, Baker. Folia dura strictissima subpedalia medio 6-7 
lin. lata a basi ad apicem concava, filis marginalibus copiosis spiralibus. 
Fiores ignoti. 

Tar. Y. scABRiFbLiA, 2I.C. Truncus biimilior gracilior. Folia 

minus stricta et fragiliora exteriora recurvata sesquipedalia vel bipedalia 
medio 4-5 lin. lata facie canaliculata Isevia nitide saturate viridia medio 
pallidiora dorso a basi ad apicem rotuudatum scabra^ filis marginalibus 
tenuioribus arcuatis baud circinatis. Flores ignoti. 

Tar. Y. fragilifolia, Z. c. Truncus brevis gracilis. Folia 

minus stricta et fragiliora exteriors recurvata sesquipedalia medio 6-7 lin. 
lata, margine superne solum filis paucis tenuibus brevibus arcuatis instructo. 
Flores ignoti. 

21. Y. Whipplei, Torrey, Bot Mex. Bound. 221 ; Engelm. Monogr. 64 j 
Baker in Gard. Ckron. 1876, ii. 196, fig. 42 j S, Wats, in Proc. Amer. 
Acad. xiv. 254.— Y. aloifolia, Torrey, Pacif. R. Rep. iv. 147,— Y. califoi- 
nica, Lemaire in III. Hort. 1813, sub t. 372. — Y. graminifolia, Wood in 
ProG. Phil. Acad. IQ6S, \67> Acaulis vel subacaulis stolonifera. Folia 
150-200 densa rigida stricta linearia pedalia vel sesquipedalia medio 4-6 
lin. lata deorsum baud attenuata viridia leviter glauco tincta basi dilatata 
deltoidea facie deorsum plana dorso canaliculata subtriquetra apice canali- 
eulata pungentia, margine pallido minute serrulate. Infior. scentia 4-12- 
pedalis. Pedunculus elongatus, foliis reductis pluribus bracteatus. Pani- 
cula densa oblongo-lanceolata, ramis gracilibus semipedalibus, pedicellis 
ascendentibus 12-18 lin. longis, bracteis minutis albis linearibus. Periun- 
tbium album extus viridi tinctum 15-21 lin. longum, segmentis lanceolatis 
medio 3-6 lin. latis. Filamenta subulata vix clavata baud papillosa 4-6 
lin. longa alte perigyna fiore expanse cum perianthii segmentis patula. 
Ovarium oblongum 4 lin. longum profunde 6-sulcatum ; stylus gracilis 
1 lin, longus, stigmate capitate obscure trilobate papillis albis crystallinis 
incrastato. Fructus coriaceus demum loculicido-trivalvis oblongus 6-sub 
catus 1-2 poll, longus, 1 poll, diam., seminibus nigris i lin. crassis. Cali** 
fornia et Arizona. Y. graminifolia. Wood, est forma foliis bipedalibus 
3-4 Un. latis minus rigidis recurvatis. Inter Euyuccam et Hesperaloem 
medium tenens, perianthio prions cum pistillo posterioris conjuncto. 

Species exclusae. 

. Y. spiNoSA, H. B. K. Nov. Gen. i. 289, est species spuria ex fioribus 
YucetB cum folio Dasylirionis crotrichia commixtis facta. 
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Y. ACAULis, H. B. K. loc. eit Flores Yucca; folia Agaves vel Fowr- 
croyal 

6. Hespebaloe, JEngelm. 

Mngelm, in JS. Wats. JBot. 4:0th JPamlL 497; S. Wats, in Proc. 
Amer. Acad. xiv. 219'. — Aloes et Yuccse sp., auct. 

Perianthimn poly phy Hum cylindricum albidum extus rubro 
tinctum, segmentis subconformibus lanceolatis venulis 5-6 iu 
tertiam partem centralem cojigestis. Stamina 6 periantbio paulo 
breviora, filamentis obscure perigynis lineari-subulatis, antberis 
parvis lanceolatis Yersatilibus introrsis basi sagittatiA Ovarium 
sessile ampullaeforme triloculare, ovulis in loculo crebris bori- 
zontalibus ; stylus elongatus filiformis, stigmate parvo capitato 
obscure trilobate. Capsula coriacea subglobosa septicide trivalvis, 
carpeUis demum dorso debiscentibus, seminibus multis discoideis, 
testa nigra, albumirie firmo, embryone axili. Plores Ornithogali, 
cum hahitxi omniiio Yuccce filifercs. 

1. H. YUCC-ffiFOLiA, Engelm. loo. cii.; S. Wats, in Proc. Amer. Acad. 
xiv. 250. — Yucca? parviflora, Torrey in Bot. Mew, Bound. 221 Baker in 
Gard. Chron, 1870, 923. — ^Aloe yuccaefolia, A. Gr. in Proc, Amer. Acad. 
vii. 390. Caulis 2-4-pedalis interdum ramosus. Folia dense rosulata 
lineari-subulata rigida arcuata sesqnipedalia vel bipedaba basi 5-6 bn. lata 
ad apicem pungentem sensim angustata facie profunde canabculata, margi- 
nibus fibs copiosis vabdis brevibus squarroso-circinatis prseditis. Pedun- 
culus gracilis 2-3^pedalis folds 1-2 reductis instructus. Inflorescentia 
racemosa vel parce paniculata ; racemi pedales et ultra inferne laxi, brac- 
teis lanceolatis membranaceis, pedicellis 5-6nis ascendentibus apice articu- 
latis, floriferis 3-6 lin., fructiferis 9-12 lin. longis. Periantbinm 9-12 bn. 
longutn, segmentis 1-1^ bn. latis. Antherae 1 lin. longae. Stylus demum 
exsertus ovario 2~3plo longior. Capsula subpolbcaris. Texas occiden^ 
tails, 0. "Wright 1908 1 H. Engelmanni, Krauskopf, est forma stylo 
incluso, antberis majoribus, ramis graciboribus magis flexuosis, bracteis 
minoribus* 


7. Heeeebia, Puiz ^ Pavon. 

Puiz ^ Pavon, PI. Perm. iii. 70, t. 303 ; Pndl. Gen. 'No. lldS ; 
Gris^. in Fl.Pras. iii. 64. t. 4-5 ; Kimth, Enum. v. 291.~Salsa, 
PeuilU, 

Plores bermapbroditi. Perianthium viridulum campanulatum, 
segmentis subconformibus oblongis vel lineari-oblongis dorso 
8-6-nerviis, flore expanse falcatis. Stamina 6 profunde perigyna 
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periauthio paulo breviora, filamentis fill for mib as, autberis liaeari- 
oblongis versatilibaa introrsis. Omrimi sessile ovoidoum trilo- 
culare, ovulis in localo paucis superpositis ; brevis cyliu- 

drieus, stigmate capifcato. Capsula globosa coriacea profavide 
lobata loculicide trivalvis, semiaibas paucis discoideis alatis, testa 
membranacea brannea, albumine fimo, embryoue axili. Frutices 
voluhiles hahituDio^QOTQdd et caulihus soipe aouleatisjfoliis 

ad ramorum latera romlatis linearibus 'oel Idnceolatis distmote muU 
tinervatis deorsuvi Goatatis^ ramuUs floriferis nmpliciter racemosis 
vel paniculatis, bracteis minutis membranaceis persistentihus^ pedi^ 
celUs medio artioulatis. 


Polia papyraeea. 

Tolia lanceolata, venis 20-25 1. JEL. Sahaparilha. 

I’olia linearia, veuis 10-15 2. M. montemdensis. 

Polia rigida linearia, venis 9-18 3. K. stelhta. 


1. H. Salsaparilha, Mart, Iter, ii. 545 ,* Schultes, Syst, Veg, vii. 
363; Griseh, FI. Bras. iii. 23, t. 4,5; Kimth, Enum, v. 294. — H. parvi- 
flora, Lindl.Bot. Reg. t, 1042.— Rajania verticillata, Veil. FI. Flnm. x. 
1. 115. Late volubilis, ramis saepe aculeatis. Folia laneeolata papyracea 
glabra 4-9 poU. louga medio 6-12 lin. lata ad apicem et basin angustata 
venis 20-25 distinctis percnrsa. Rami floriferi 2-8 poll, longi simplices 
vel pauiculati foliis prodnctis baud prsediti, bracteis minutis deltoideis 
membranaceis, pedicellis 2-3nis 2-3 lin. longis. Perianth ium 3-4 lin. 
longum, segmentis lineari*oblongis. Fructus coriaeeus, profunde lobatus 
4 lin. longus 6 lin. diain, Brasilia centralis et meridionalis, Burchell 1687 1 
5001 181891 8160! Vauthier 149! etc. 

Var. H. iNTERRUPTA, Griseb. in FI. Bras. iii. 24 ; Kunih, Enum. v. 
293. Folia minora 2-4 poll, longa 6-8 lin. lata. Raeemi strict! simplices 
foliis longiores, rachi hispidula, fioribus per 4-6 fasciculatis. Perianthium 
2 lin. longum, segmentis oblongis. Brasilia meridionalis. 

2. H. MONTEViDENSis, 5 Griseb. in Flor. Bras. iii. 24 ; Kunth, 

Enum. V. 293. Rami graciles inermes. Folia papyracea glabra linearia 
2-3 poll, longa medio 2-4 lin. lata venis 10-15 percursa. Rami simplices 
2-6 poll, longi foliis productis baud prmditi, bracteis minutis deltoideis, 
pedicellis l-4nis 1-2 lin; longis. Perianthium l-J-2 lin. longum, segmentis 
ohlongis. Capsulam non vidi. Uraguay, Sello ! Fox 3441 Tweedie 
745 ! etc. 

3. H. STELLATA, Ruiz ^ Pavou, FI. Peruv. iii. /O. t. 303; Kunth, 
Enum. V, 291.— H. verticillata, Molina, Sagg. Chili, tdit ii. 136. Rami 
sffipe aeuleatL Folia rigida lineaiia 2-3 poll, longa medio 2-3 lin. lata 
venis exsculptis 9-13 percursa. Rami floriferi elongati ssepissime panicu- 
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lati nodis inferioribus folds productis bracteati, bracteis propriis minutis 
deltoideis, pedicellis l~3nis 3-4 lin. longis. Perianthium 2J-3 lin. longum, 
segmentis lanceolatis. Capsula orbicularis 4-6 lin. longa apice emargi- 
nata, valvis conspicue lineatis. Chili, Pavon ! Cuming 850! C. Gay! 
etc. Plantse affinis exempla baud florifera adsunt in Herb. Kew. a 
Tweedie ad Passagrande in ditione Uruguay lecta, foliis firmis anguste 
linearibus i-l| poll, longis lin, latis venis 5-7 crebris exsculptis 
percursis, 

8. Beaxtcabnea, Lemaire.^ 

Lemaire, 111. JSoy'L viii. Misc. 59, cum icone ; Balcer in Trimen's 
Journ. 1872, 323. — Dasyliriou, Zucc, et KuntJi, ex parte. — ^Eou- 
linia,.4. JBroyign. ex parte. — Nolina, S. Wats, in Proc. Amer. Acad. 
xiv, 218, 264, ex parte. — Tuccse sp., Karw . — Oordyliues sp,, 

Mores polygamo-dioici. Maso. Perianthium parvum campanu- 
latum 6-partitum, segmentis oblongis conformibus. Stamina 6 
profunde perigyna, filatnentis subulatis periautbio brevioribus, 
antberis oblongis inirorsis versatilibus. Ovarium rudimentarium. 
PcEM. Perianthium omnino maris. Stamina rudimentaria. Ovc^ 
Hum 3-loculare, ovulis in loculo 2 erectis collateralibus ; stylus 
brevissimus, stigmate tricuspidato. Caysula trilocularis membra- 
nacea subglob oso-triquetra profunde trilobata, angulis ssepe alatis, 
loculis ssepe ante seminis maturationem irregulariter disruptis. 
Semina subglobosain loculo solitaria, testa tenui, albumine corneo, 
embryone axili. Prutices vel arhores americance, trunco vario in-- 
terdum suhnullo, foliis siccxs linearibus acuminatis yersistentihus 
dense rosulatis margins scahris nunguam syinoso-denfatis, flori-^ 
bus cojpiosis minutis lacce jpaniculatis, bracteis floriferis me7nbra-‘ 
naeeis persistentibus, pedicellis apice a^'ficulafis. 

Polia pro genere lata. 

Paniculse rami elongati. 

1. B . longifolia. 2. B. recurvata. 

3. B. parviflora. 4. B. Bigelovii. 

Paniculse rami breves B* Palmeri. 

Polia anguste linearia. 

Polia apice in setas dissoluta, 

Q. B. erumpens. 7. B. microcarpa. 

Polia apice Integra. 

Pructus magnus papyraceus. 

8. B. Lindheimeriana. 9. B. Watsoni. 
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Tructus parvus cite disruptua. 

10. B.texana, 11. B. hmnilis, 

Fructiis ignotus 12. B* Hartwegiana, 

1. B. LONGiFOLiA, in Trimm^s Journ. 1872, 324. — Dasylirion 

longifoHum, Zuoc, et Karw. in PL Nov. Bdrt. Monac. iv. 224, tab. i. 
fig, 2 (fructus) ; Morren in Bort Belg. xv. (1S65) 321^ t. 20, 21 ; R&o. 
HorL 1876, fig. 100; Gard. Chron. 1877, 493, fig. 73, 567, fig. S0.-« 
Yucca longifolia, Karw. in Schultes fiL Syst.viu 716. — Roulima Karwiu- 
skiaua, A. Brongn. in Ann. Sc. Nat. ser. 2, xiv. 319. Tmncus in hortis in- 
terdum 4~6-pedalis, diametro sub foliorum corona semipedali, basi vix 
tuberosa. Folia 100-200 v aide recurvata linearia viridia 4~6-pedalia 
deorsum 9-16 lin. lata a medio ad ajncera scariosura integrum sensim an- 
gustatamargine scabra, venis crebris perspicuis 60-60. Inflorescentia 6-6- 
pedalis, pedunculo brevissimo, ramis ascendentibus deeompositis interdum 
pedalibus, bracteis floriferis lanceolatis, pedicellis aggregatis perianthio in- 
terdum longioribus. Periantliium li lin. longum. Fructus orbicularis 
4-6 lin. longus apice emarginatus, angulis late alatis. MewicOj Kanvinski 
etc. Forma adest (B. longifolia glauca kort.) foliis angustioribus glauco 
tinctis. 

2. B. RBCTJEVATA, Lemaire in III Hort. viii. Misc, 69, cum icons ; 
Gard. Chron. 1870, 1445, fig. 244 ; Flore des Serres, xviii. Mi$c. 26, cum 
iconei Baker in Trimen's Journ. 1872, 326. — Pincenictitia tubereulata 
hort. Truneus in hortis interdum 5-6-pedalis, diametro sub foliorum 
corona 2-3-pollicari, basi valde tuberosa pedal i et ultra. Folia 100 vel 
ultra V aide recurvata linearia 3-4-pedalia medio 8-9 lin. lata ad basin 
sequilata viridia venis crebris subtilibus 40-50 margine scabra apice Integra 
longe acuminata. Inflorescentia 3-4-pedalis, pedunculo brevissimo, ramis 
ascendentibus deeompositis semipedalibus, bracteis lanceolatis, pedicellis 
floriferis H-2 lin. longis. Perianthium IJ lin. longum. Fructus orbi- 
cularis 4-5 lin. diam., apice et basi emarginatus, angulis late alatis. 
Ifcicico, versus annum 1845 introducta. 

Var. B* INTERMEDIA, hort., a typo recedit foliis brcvioribus minus 
recurvatis. 

Var. B. BUBBA, hort., est forma foliis prope basin rubro tinctis. 

Var. B. STBiCTA, Lemaire, he. cit. — Pincenictitia glauca hort. Folia 
breviora angustiora (2-3-pedalia, medio 5-6 lin. lata) glauca venis magis 
exsculptis. Mewico ad Santa Fe, Hahn 620! et Montes Guadalupes, 
Bourgeau ! 

3. B. PARVIFLORA, Baker in Trimen^s Journ. 1872, 328. — Cordyline 
parviflora, H.B.K. Nov. Gen. i. 269. t. 674.— Drac^na parviflora, Willd.; 
Schultes fil. Syst, Veg, vii. 34^. — Dasylirion Humboldtii, Kunth, Enum. y. 
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4*2. — -Roulinia Humboldtiana, A, ’Brong. loc. cit. Truncus l~2-orgyalis. 
Folia pro genere verisimiliter lata. Panicula subdensa l~2-pedalis, ramis 
ascendentibus decompositis 3-4 poll, longis foliis reductis elongatis basi 
valde dilatatis 1 poll, latis bracteatis, bracteis floriferis lanceolatis integris 
3-4 lin. longis, pedicellis brevissixnis aggregatis. Periantbium 1 lin. 
longum. Fructus ignotus. Mexico in alta planitie, Humboldt. (Non 
vidi.) 

4. B. Bigelovii, Baker in Trimen’s Journ. 1872, 326. — Dasyliriou 
Bigelovii, Torrey inBot. Whipple, 95 (151). — Nolina Bigelovii, S. Wats, 
in Proc. Amer. Acad, xiv. 247. Truncus ignotus. Folia crassa stricta 
plana 3-4-pedalia supra basin dilatatam 10-12 lin. lata ad apicem sensim 
angustata venis perspicuis crebris 50 vel ultra, margine corneo rubello in- 
tegro. Pedunculus tripedalis. Panieulae rami inferiores 6-8 poll, longi 
sessiles, ramis multis ascendentibus simplicibus 1-2 poll, longis. Bractese 
floriferae minutse deltoidem. Pedicelli solitarii vel gemini, fructiferi 1| 
lin. longi. Periantbium ignotum. Fructus orbicularis 5-6 lin. latus 
apice et basi emarginatus angulis late slKth. Arizona occidentalis, Dr. 
Bigelow 1 Plantam affinem imperfecte cognitam a Schott in Sonora lectam 
a Torrey in Bot. Mex. Bound. 216 memoratam trunco 6-pedali diam. 
2-3-pedali, foliis 3-5-pedalibus planis medio circiter pollicem latis mar- 
gine scabrulis interdum dliferis, inflorescentia 6-8-pedali, paniculse ramis 
pedalibus vel sesquipedalibus, fructu papyraceo,*^ non vidi. N. Parryi, 
S, Wats, h c,, a deserto San Bernardino Californiae, Parry, trunco 3-6- 
pedali, a typo recedit foliis crassioribus superne subconcavis margine sca- 
berrimis, paniculse ramis pedicellisque robustioribus. 

5. B. Palmeri, Baker. — Nolina Palraeri, 8. Wats, in Broc. Amer, 
Acad. xiv. 248. Folia verisimiliter plana pro genere lata margine scaber- 
rima. Panicula angusta tripedalis, ramis 2-3 poll., ramulis 1 poll, 
longis. Fructus specierum omnium minimus 2 lin. diam., loculis ante 
seminis maturationem ruptis. Pedicelli fructiferi 2 lin. longi, California 
inferior ad monies Taniillas, Palmer. (Non vidi.) 

6. B. BEUMPENS, Bcto Trimen’s Joum. 1872, 326.— Dasylirion 
erumpens, Torrey, Bot. Meoc, Bound, 216. — Nolina erumpens, 8, Wats, in 
Proc. Amer. Acad. xiv. 248. Truncus 2-5-pedalis. Folia stricta rigida 
2-3-pedali a supra basin 5-6 lin. lata facie canalicukta dorso rotundata 
apice acuminata in setas dissoluta margine scaberriraa. Panieulae rami in- 
feriores semipedales deltoidei, ramulis multis ascendentibus densifloris 
inferioribus 2-3 poll, longis simplicibus vel pinnatis, bracteis minutis del- 
toideis, pedicellis floriferis J-1 lin. longis. Periantbium 1 lin. longum. 
Ovarium suborbiculare vel obovoideum apice emarginatum, angulis an- 
guste alatis. Fructus parvus, angulis vix alatis, loculis ante seminis ma*> 
turationem ruptis. Texas occidentalis, C, Wright 1918 ! 
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7. B. MICEOCARPA, Baker. — Nolina microcarpa, B. Wats, in Broc. 
Amer. Acad. xiv. 247. Truncas brevis. Folia rigida stricta linearia supra 
basin 4-6 lata facie concava dorso convexa apiee in setas dissoluta mar- 
gine seaberrima. Inflorescentia 6-pedalis, pedimculo valklo, paniculaj 
ramis pedalibus, ramulis ascendentibus 2-3 poll, longis. Fructus papyra- 
ceus 3 lin. diara., loculis baud ruptis, pedicello gracillimo 2-3 lin, longo> 
-dmowa ntfs/raKs, Rothrock 278. (Non vidi.) 

8. B. Lindheimeuiana, Baker in Trimen^s Journ. 1872, 328. — Dasy- 
lirion Lindheimerianum, Scheele in hinnceay xxv. 262. — D. tenuifoliiim, 
Torrey,Bot Mex. Bound, 216 — Nolina Lindheimeriana, S. Wats, in Proc, 
Amer. Acad, xiv, 247. Truncus brevissimus. Folia ad rosulam 15-20 
anguste lineai'ia 2-3-pedaba supra basin 3-4 lin. lata leviter concava venis 
crebris 20-25 apice Integra longe acuminata inargine scabrida. Inflorescea- 
tia 2-4-pedalis, pedimculo elongate folds multis erectis longe acumlnatis 
praedito. Panicula rhomboidea pedalis vel sesquipedalis, ramis multis 
simplicibus 1-6 poll, longis, bracteis doriferis minutis deltoideis. pedicellis 
2-6nis, floriferis ^-1 lin. longis, Perianthium 1 lin. longum. Fructus 
suborbicularis papyraceus 4-5 lin. diam., apice et basi emarginatus, 
loculis late alatis, pedicello cernuo 2-3 lin. longo. Texas^ Lindheimer 
5511 552! C. Wright 693! 19191 

9. B. Watsoni, Nolina bumilis, S. Wats, in Broo. Amer, 

Acad, xiv, 248, eie parte. Truncus brevissimus. Folia ad rosulam 10-12 
Rhguste linearia sesquipedalia vel bipedalia supra basin 2-2 J lin. lata facie 
concava venis 10-12 persplcius apice Integra acuminata margine scabra. 
Inflorescentia semipedsdis, pedunculo brevissimo, ramis densis ascendenti- 
bus sessilibus simplicibus 1-3 poll longis, bracteis floriferis lanceolatis acu- 
minatis albis membranaceis 3-4 lin. longis. Periantbium 1 lin. longum. 
Fructus orbicularis papyraceus 4-4J lin. diam., loculis baud ruptis dorso 
late alatis, pedicello cernuo 2-2| lin. longo. Mexico in ditioneSan Luis 
Botosi, alt, 6000-8000 p^dfwm, Parry & Palmer 874 1 

10. B. TEXAN A, BaJccr.— Nolina texana, 8 . Wats, in Proc. Amer. Acad. 
xiv. 248.— B. Hartwegiana, Baker in Trimen’s Journ. 1872, '‘J27, ex parte. 
Truncus brevissimus, foliorum csespitibus pluribus. Folia ad cicspitcm 
10-15 anguste linearia i-4-pedalia supra basin l|-2 lin. lata facie concava 
venis 6-8 perspicuis percursa dorso rotundata apice integra acuminata 
margine scabra. Inflorescentia 1-2-pedalis, pedunculo brevi, interdiim 
subnullo, Panicula rhomboidea semipedalis vel pedalis, ramis ascendenti- 
bus compositis inferioribus 3-4 poll, longis folds longe acuminatis brac- 
teatis, bracteis floriferis membranaceis lanceolatis acuminatis 2-4 lin. 
longis, pedicellis l-2nis |-1J lin. longis. Periantbium 1-1 -J lin. longnra. 
Fructus 2-3 lin. diam. membranaceus, loculis ante seminis maturationem 
ruptis dorso baud alatis, semine globoso 2 lin. crasso, pedicello 2-3 lin. 
longo. Terns, C. Wright 692 ! Lindheimer 550 1 712 1 
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11. B, HUMiLis, Noliaa bumilis/ /S'. m Proc. \4»ier. 

Acad, xiv, 243, Truncus brevissimus. Folia ad rosulam 10-12 

anguste linearia sesquipedalia supra basin 2 lin, lata facie concava venis 
7-9 percursa dorso rotundata apiee Integra acuminata margine scabra. 
Panicula subsessilis semipedalis, ramis paucis strictis aseendentibus sim- 
plicibus 1-2 poll, longis, bracteis fioriferis membranaceis lanceolato-del- 
toideis integris 1 J~2 lin. longis, pedicellis solitariis fioriferis brevissimis. 
Periantliium 1 lin. longum. Fructus parvus, loculi s baud alatis cite dis- 
niptis, seuiine subgloboso lin. diam., pedicello 1^-2 lin. longo. Mexico 
in ditione San Luis Potosi, alt. 6000-8000 pedum, Parry & Palmer 
876 ! 

12. B. Hartwegiana, Balcer in Trimen’s Journ. 1872, 327s €X parte, 
— Dasylirion Hartwegianum, Zucc. in PI. Nov. Hort. Monac. v. 22.—D. 
junceum, Zucc, loo. cit, v. 19 ?— Roulinia longifolia, A. Brongn, loo.cit . — 
Cordyline longifolia, BentJi. FI, Hartweg. 53.— -Beaucarnea gracilis, 
Lemaire, III. Hort. viii. Misc. 61 ? Truncus ? Folia anguste linearia bi- 
pedalia supra basin 2 lin. lata facie concava venis 7-9 percursa dorso rotun- 
data apice longe acuminata Integra margine scabra. Inflorescentia pedalis 
vel sesquipedalis, pedunculo brevissimo. Panicula rbomboidea, ramis in- 
ferioribus compositis 4-6 poll, longis foliis subulatis pedalibus basi dilatatis 
bracteatis; bracteis fioriferis membranaceis deltoideo-cuspkktis 1-li lin. 
longis, pedicellis l-2nis 1-lJ lin. longis. Perianthium 1 lin. longum. 
Fructus ignotus, Mexico ad Zacatecas, Hartweg 406 ! 

9. Dasyliriok, Zucc. 

Zuee, in Plant Nov, Kort, Monac. £asc, iv. 221, v. 19, ex parte \ 
KuntJi, Emm. v. 38, ex parte ; X. Xoch in Xort. Belg. xv. 325, 
ex parte \ JBaTeer in 'BrimerC s Journ, 1872, 296 ; B. Wats, in Proc, 
Amer. Acad. xiv. 24i9. — Houlinia, -4. Brong, in Ann. So. Mat, 
ser. 2, xiv. 319, ex parte, non Decaisne . — Tiiccse sp., Bohiede , — 
Anatis, Moc, et Besse. 

Flores polygamo-dioici. Maso. Periantliium parvum campa- 
nulafciim 6-partitura, segmentis 6 obovato-oblongis obtusis sub- 
conformibus diu aseendentibus. Stamina 6 profunde perigyna 
exserta, filamentis subulatis, antberis oblongis versatilibus. Ova- 
rium rudimentarium. Fcek. Berianthium omnino jnaris. Sta- 
mina rudimentaria. Ovarium sessile uniloculare, ovulis in loculo 
paucis erectis ; brevis erectus subulatus, stigmate triciispi- 

dato. Fructus siccus iiidehiscens triqueter, angulis ssepissime 
alatis, semine solitario ovoideo erecto, testa tenui membranacea, 
albumine firmo, embryone cylindrico axili. Fmtices vel arbores 
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Americana, trunco valido sapissime hrevi $implici,Jbliis dense ro-^ 
sulatisduris augustis elongatis sapissime spinoso-dentatis apice in 
setas dissolutis, pedunculo foliis siccis lanceolatisbracteato,fioTi^ 
bus scBpissime in paniculas elongatas ramis densifloris racemosis 
dispositis, hracteis parms membranaceis persisteniibus, pedicelUs 
bremssimis apice articulati8,Jlorihm parvis albidis. 

Folia margin e spinoso-dentata. 

Eaeerni breves densiflori. Panicula angustata, braeteis prima- 
riis magnis. 

Folia apiee in setas dissoluta. 

1. D. graminifolium, 2. JO. iexanum. 

3. D. WJieeleri, 4. D. acrotrichum. 

Folia apice infcegra 5. JD. glaucopliyllum* 

Eacemi elongati laxiflori 6. D. sarratifolium. 

Folia ignota 7 . JD. Berlandieri. 

Folia integra 

Folia late linearia 8. JD. pliahile. 

Folia anguste linearia 9. JD. JBJooloeri. 

Folia quadrangulata 10. D. qnadrangulatum. 

1. D. GRAMiNiFOLiUM, ZuccafAn Plant. Nov. Hort. Monac. fasc. iv. 
225, fig. 1} Kunth in Otto % Bietr. AUg* Gartenzeit. 1841, 121, tab. 1, 
Enum.Y. 39 i Baker in Trimen* s Journ. 1872, 297> ex parte. — Yucca gra- 
minifolia, .Zttcc. in Cat. Hort. Monac. 1837. Truncus brevissimus. Ro- 
sula foliorum 4-5 ped. diam. Folia densissima linearia 3“4-pedalia 
supra basin dilatatam 6-7 Hn. latalsete viridula subnitidula longe acumi- 
nata apice in setas squairosas 6~8 dissoluta margine aculeis curvatis cor- 
nels flavidis lin. longis armata inter dentes serrulata. Inflorescentia 
8-'9-pedalis. Panicula angusta pedunculo sequilonga, racemis inferioribus 
densissimis 3-6ni8, centralibus distincte pedunculatis lJ-2 poll, longis, 
masculis expansis oblongis 5-6 lin. diam., braeteis late ovatis laceratis. 
Perianthium masculum albidum 1 lin. longum, staminibus exsertis, 
Fructus ignotua. 214 m’co, versus annum 1835 inbortos introducta. (Kon 
vidi.) 

2. B, TBXANtfM, Scheele in Linnaa, xxiii. 140 ; Walp. Ann. iii. 644 ; 
S. Wats, in Proc, Amer. Acad. xiv. 249. — D. graminifolium, Baker in 
TfimenJs Journ. \%12,2AT, ex parte. Truncus simplex 2~5-pedalis. Folia 
densissima linearia 3-4-pedalia supra basin dilatatam 5-6 lin. lata Isete viri- 
dula longe acuminata apice in setas squarrosas dissoluta margine aculeis 
curvatis corneis flavidis ^1 lin . longis armata inter dentes serrulata. Inflo- 
reseentia 8-10-pedalis. Panicula angusta 2-3-pedalis, racemis densis- 
simis, inferioribus sjepe 7~9uis congestis subsessilibus, centralibus 1-2 poll, 
longis, masculis expansis 4 lin. diam., braeteis late ovatis 1 lin. longis albis 
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membranaceis copiose dentatis. Perianthium masculum 1 lin. longum, 
staminibus exsertis. Fructus late ellipticus 3-3^ lin. longus apice hand 
emarginatus, alis superne 1 lin. latis ad stylum adnatis. Texas et New 
Mexico, C. Wrigbt 694 ! Lindheimer 648 ! 549 ! etc. An a D. gramini-- 
folia specifice distinguenda ? 

3. D. Wheeleri, S. Wats, in Proc, Amer. Acad. xiv. 249. 12-14- 

pedalis, babitu JD. texani. Folia linearia supra basin 7-9 lin. lata, aculeis 
apice brunneis. Racemi eis D. texani longiores (2-4 poll, long!) flexuosi 
ssepe penduli. Fructus obovoideus albidus 4 lin. longus 3 lin. diam., apice 
emarginatus alis superne latioribus ad stylum baud adnatis. Arizona et 
New Mexico, Rotbrock 329, 655 etc. (Fructum tantum vidL) 

4. D. ACROTRiCHUM, Zucc. PL Nov. Hort. Monac. fasc. iv. tab. 1. fig. 4 ; 
Kunth, Enum. v. 40 j Hook, in Bot. Mag. t. 5030; Flore des Serres, 
t. 1448 ; Baker in Trimen* s Journ. 1872, 297. — ^Yucca acrotricba, Schiede 
in Schultes fil. Syst. Veg. vii. 176. — Roulinia acrotricba,^. Brong. in Ann. 
Sc. Nat. ser. 2, xiv. 320. — D. gracile, Zucc. in PI. Nov. Hort. Monac. v. 
22 ; C. Martens in Ann. Soc. Hortic. H&ault, 1866, cum icone. — Roulinia 
gracilis, A. Brong. loc. cit. — Barbacenia gracilis et Bonapartea gracilis 
hort. Truncus validus simplex in bortis nostris interdum 4-5-pedalis. 
Folia densissima 200 vel plura exteriora recurvata linearia 2-3-pedalia 
supra basin dilatatam 6-8 lin. lata pallide viridia vix glauco tincta apice in 
fibras 20-30 dissoluta margine aculeis fiiavidis lanceolatis corneis unci- 
natis pungentibus 1 lin. longis armata inter dentes distincte serrulata. 
Infliorescentia 8-10-pedalis. Panicula densa cylindrica 4-5-pedalis, race- 
mis inferioribus 5-7nis centralibus 2-4 poll, longis distincte pedunculatis, 
masculis expansis 5-6 lin. crassis, bracteis ovatis 1 lin. longis subintegris. 
Periantbium masculum 1 lin. longum, segmentis obovato-oblongis obtusis, 
antberis e.xsertis. Fructus obovoideus 4 lin. longus apice emarginatus, alis 
superne latioribus ad stylum baud adnatis. Mexico, Schiede (Cerro de la 
Ventana, anno 1829), Repper ! etc. Vidi exemplum in herb. DC. anno 
1813 in hort. Malmaison cultum. D. graminifolium, S. Wats, in Proc. 
Amer. Acad. xiv. 249 (San Luis Potosi, Parry & Palmer 876!), est forma 
reducta foliis glauco tinctis pedalibus vel sesquipedalibus, racemis densis- 
simis 1-2 poll, longis. 

5. D. GLAUCOPHYLLUM, Hook. in Bot. Mag. t. 5041. — D. glaucum, 
Zucc. ; Carrihe in Rev. Hort. 1872, 435, cum icone. — D. serratifolium 
Baker in Trimen’s Journ. 1872,228, ex parte. Truncus in bortis nostris 
interdum pedalis. Folia 100-200 densissima linearia substricta exteriora 
recurvata 2-3-pedalia supra basin dilatatam 8-9 lin. lata intense glauca 
acuminata apice integra margine aculeis luteis uncinatis lanceolatis corneis 
|-1 lin. longis armata inter dentes serrulata. Inflorescentia 8~10-pedalis. 
Pedunculus elongatus, foliis reductis multis squarrosis instructus, Pani- 
cula angusta 3-4-pedalis, deorsum 3-4 poll, diam., bracteis magnis lanceo- 
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latis acuminatis scariosis integris, racetnis inferioribus 3-5nis, cewtrali- 
bus breviter pedunculatis 2-3 poll longis, masculis expausis 6'-6 lin. 
diam*, bracteis ovatis subintegris 1 lb. longis, pedicellis brevissimis. 
Periantbium 1 lin. longum, antlieris exsertis. Ovarium obovoicleum apice 
emargbatum alis superne latioribus ad stylum baud adnatis. Fructus 
mihi ignotus. Mexico, ad bort. Kew., a Repper introducta. Floruit in 
Hort. Kew. annis 1857 et 1874, in bort, Glasnevin 1873. 

6. D. sERBATiFOLitJM, Karv), et Zucc. in PL Nov, Acad, Monac, fasc. 
iv. 225, tab. 1. fig. 3 (fructus).— D. laxiflorura, Baker in Trimen^s Journ, 
1872, 299. Folia omnino D; acrotrichi, bipedalia, supra basin 7-8 lin. 
lata, aculeis marginalibus corneis luteis ^IJ lin. longis. Paniciila laxa 
pedalis, bracteis primariis perparvis, ramis ascendentibus laxifloris simpli- 
cibus 2-4 poll, longis, inferioribus terms. Flores subdistantes 3-"6ni, 
bracteis parvis latis membranaceis more Cordylines imbricatis, pedicellis 
bracteis sequilongis (1 lin. longis) apice ai’ticulatis. Periantbium masculum 
1 lin. longum, Fructus (fide tab. cit.) suborbicularis, alis latis ad stylum 
adnatis. Mexico in ditione Oaxacana, Andrieux 68 1 

7. B* Berlandieri, S, Wats, in Proc. Amer. Acad. xiv. 249. Ha- 
bitus et folia ignota. Panicula sesquipedalis, racerais inferioribus 5~7nia 
congestis sessilibus strictis ascendentibus centrali 2 poll, longo. Bractem 
ovatae subintegrse 1| lin. longae. Pedicelli fructiferi If lin. longi. Pe- 
Tianthium fructiferum 1 lin. longum. Fructus obovoideus vel suborbicu- 
laris 3f“4 lin. longus apice emarginatus, alis latis ad stylum baud adnatis. 
Mexico ad Cerro de ta SiUa Nuevo Leon, Berlandier 3218 ! An sit varictas 
JD. acrotrichi^ 

8. D. PLiABiBE, Baker, Triincus interdum 25-pedalis raraosus. Folia 
\i% Beaucarniae rccttrua^c8 consimilia linearia plana recurvata sub till ter 
nervata bipedalia infra medium 6-7 lin. lata longe acuminata apice Integra 
margine baud serrukta. Inflorescentia tripedalis. Paniculm rami infe- 
riores pedales longe pedunculati, basi bracteis roagnis lanceolatis acumi- 
natis scariosis proaditi, ramulis 8-14 laxifloris 1-2 poll longis inferioribus 
patulis, bracteis floriferis minutis deltoideis membranaceis integris, pedi- 
cellis solitariis vel geminis apice articulatis, fructiferis 1-1 J liu, longis. 
Fructus late ellipticus 6 lin. longus, 4-4 J lin. diam., alis a basi ad apicem 
sequilatis If lin. latis ad stylum baud adnatis. Mexico, in ditione Yucatan 
ad Sisal, Schott 892 ! (Herb. Mus. Brit.) 

9. B. Hookeri, Lernaire MSS,, teste Morren, Hort, Belg, xv. 324. — 
B. Hartwegianum, Hook, in Bot. Mag, t. 5099, non Zuccar, — D. cmspi- 
iosam, Scheidw, in Wochenschrift, 1861, No. 36?— Beaucamea Hookeri, 
Baker in Tvimen^s Joum, 1872,327. Truncus ei Testudinarim elephan^ 
tipedis consimilis durus globosus areolatus diam. sesquipedali. Rosube 
foliorum ad truncum unum 20-30. Folia (viva) ad cmspitem unum 40-50 
anguste linearia recurvata sesquipedalia vel bipedalia deorsiim 2-3 lin, lata 
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p^llide glauco-viridia facie canaliculata apice integra margine baud serru- 
lata, lufloresceutia sesquipedalis, pedunculo brevissimo, panicula densa, 
ramis perraultis asceudentibus simplicibus sublaxifloris 2-4 poll, longis, 
inferioribus foliis reductis basi dilatatis longe acuminatis bracteatis. Bra- 
ctese floriferse minutae deltoideae membranaceae integrse. Pedicelli brevis- 
simi saepissime solitarii. Periantbium 1 lin. longum, staminibus exsertis. 
Fructus indehiscens triquetro-ellipticus 2 lin. longus, angulis nullo modo 
alatis. Mexico ad Real del Monies a Repper anno 1846 introdncta. (V. v. 
in Hort. ICew.). 

10. D. auADRANGULATUM, S. Wats. in Proc. Amer, Acad, xiv. 250. 
Truncus 3-pedalis. Folia saturate viridia bipedalia et ultra inermia recur- 
vata deorsum 2-3 lin. lata sursum angustiora quadrangulata. Pedunculus 
5-pedalis. Panicula angusta, pedicellis brevissimis, floribus IJlin. longis. 
Fructus 3J-5 lin. longus, alis latis ad styli summum adnatis. Mexico 
borealis orientalis ad Sierra Nola, TamauUpas, Dr. Palmer, anno 18/8. 
(Non vidi.) 

Species exclusa. 

D, pitcairnieefoliumj Zucc., ^Heckiia fflomerata, Zucc. 

10 . CmnA, Xmith. 

Kunth^ Unim. t. 295 ; Griseb. 8ymh. FI. Argent. 1878, 321. 

Flores hermapbroditi. FeriantTikm 6-partituin subcorollinura 
flavido-viridulum regulare urceolato-campanulatum, segmentis 
ellipticis basi connatis medio 3-nervatis. Stamina 6 profunde 
perigyna periantbii segmentis duplo breviora, filamentis deorsum 
dilatatis, antheris xersatilibus ovato-oblongis. liberum 

sessile ellipticum triloculare, ovulis in loculo paucis superpositis, 
stylo crasso, stigmatibus tribus brevibus. Capsula OYoideo-sub- 
globosa loculicide trivalvis, seminibus in loculo 3-4 compressis 
alatis, testa atra Crustacea, albumine carnoso, embryone axili. 
Genus mibi baud xisum, verisimiliter Antbericoideum. 

1. C. OPHIOPOGONOIDES, et Griseb. he. cit. Herba glabra, 

rbizomate obliquo, foliis radicalibus plurimis graminoideis planis rigidulis 
2-3 poll, longis 2-3 lin. latis. Pedunculus sesquipedalis foliis bracteifor- 
mibus paucis prseditus fere ut in Antherico ruwio^o divisus. Racemi semi- 
pedales, bracteis ovato-cuspidatis, pedicellis 2-3nis laxis. Periantbium 
expansum 3 lin. diam. Capsula semipollicaris. Brasilia meridionalis/ 
Sello 3320. Enire Rios, Loxmtz. 
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Ob some new Aroiclese ; with Observations on other known forms* 
— Part I. By N. E. Buowk, A.L*S*, Herbarium Eoyal 
Gardens, Kew. 

[Bead AprillS, 1880.] 

(PLAmlV.-YI.) 

TIkbeb the above title I propose to make known to science some 
of the numerous undescribed Aroideas contained in the Kew 
Herbarium, to redescribe or add notes upon imperfectly de- 
scribed or little known species, to give references to figures or 
descriptions of species which have been omitted by Prof. Engler 
in his recent account of the Order in DeOandolle’s ‘Monogra- 
phise Phanerogamarum,* vol. ii., and, lastly, to call attention to 
those species which have been delcribed or figured since the pub- 
lication of that work. This, it is hoped, will form a useful sup- 
plement to Engler’s monograph, and bring onr knowledge of 
Aroids down to the present date. 

As regards the limitation of the genera, I have, in most cases, 
followed Engler ; but in their arrangement I prefer to follow 
Schott, as upon the whole his classification appears to me much 
the best and simplest that has yet been proposed. The type 
specimens of all the new species and all the numbers quoted under 
other species mentioned or described in this part, are preserved 
in the Eew Herbarium, with the exception of those recently 
described by other authors, and of Lament’s specimen of Ariscsma 
penicillatum from Hong Kong, which is in the British-Museuin 
Herbarium. 

Subtribe CEXBTOOOBTKlKiB. 

Cbyptocoeyke, 

C. OATOATA, m M Br. (Plate IT.) 

Lamina folii late elliptica vel ovata, acutiuscala vel obtusiuscula, basi cor- 
data, margine eroso-dentata, intra venas valde deprcsso-bullata, S{)atha 
petiolo longior, tubo cylindrico, limbo in cuspidem siibuliformem qimm 
tubus duplo longiorem prolongato. Spadix i poll, longus, syncarpidio* 
sessili, 6-7 loculari. Borneo, adflumen Lawas {Burhidge !). 

* The term syncarpidium was giyen by Schott to the entire female inflores- 
cence in this genus, which differs from that of all other Aroids, The one-celled 
ovaries are in a single whorl around and adnate to the base of the slender 
spadix, and are more or less connatje, so as to appear like a several-celled syn- 
carpio ovary, with the slender axis of the spadix rising from its centre. Im- 
mediately above the syncarpidium and partly concealed by its styles and stigmas 
is a second whorl of minute utterly abortive ovaries. 
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A glabrous aquatic. Petioles 2-6 in. long, vaginate at the base, 
1-1| line thick. Lamina elliptic, broadlj elliptic, or orate, sub- 
acute or obtuse, base cordate, with rounded lobes and a short 
narrow sinus ; margin erose-dentate (the teeth are formed by the 
margin being revolute for short semilunar spaces); primary lateral 
veins four on. each side of the midrib, the two lowest pairs arising 
at the base and excurrent at the margin,, the third pair arising a 
little above the base, and together with the fourth pair, which 
arises from 5 -I in. above the base of the midrib, uniting again 
with the midrib near the apex, all strongly curved ; secondary 
veins transverse between the primary, between them the leaf is 
strongly depressed-bullate, dark green above, paler beneath. 
Spathe subsessile, longer than the petioles j tube cylindric, 2-25 
in. long, pallid; limb blackish purple, in the unopened spathe 
slightly inflated, and prolonged into a subulate erect tail 4-4| in. 
long. Spadix ^ lin. long; syncarpidium sessile, G-T-celled; styles 
linear-subulate, stigmatic down the underside, somewhat spread- 
ing. Fruit ovoid, | in. long, the cells with four seeds in each; 
seeds elongate, falcate, pale brown. Plumule of embryo of four 
or five subulate leaves, arising from the dorsal side a little below 
the middle. 

Discovered by Mr. Purbidge in pools, in shady jungles near 
the Lawas Eiver, North-west Borneo. Mr. Burhidge informs me 
he found some plants entirely floating, others growing in shallow 
water with only their leaves floating ; it flowers during the dry 
season, when the water is very shallow. In the specimens seen 
by me all the spathes were closed, as represented in my drawing, 
hut probably the base of the limb opens a little. 

This species seems to be closely allied to O. hngicauda, Becc., 
which I have not seen; but, according to Prof, Engler’s de- 
scription of it, my plant differs in its strongly depressed-bullate 
leaves with erose-dentate margins and an extra pair of primary 
lateral veins. It is also allied to C, lullpsa^ Becc., from which it 
differs in its much longer pointed spathe, and to <7. Q-riffithiiy jSch., 
from which it is easily distinguished by its much longer pointed 
. spathe and buUate leaves. 

CbXPTOCOBXNE OOBBATA^ 

The following is an extract from a MS. description of <7. cor* 
data, made by Mr. J. Mottley in Borneo, and now preserved in 
the Kew Herbarium, which adds to our knowledge of the plant 

LINN. JOUBN.— BOTANY, von* XVIin T 
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A very common and very variable plant, differing in luxuriance, 
size, and even other more important points, as the rivulets in 
which it grows are muddy or sandy, shallow or deep, swift or slow. 
In swift deep water all the parts' of the plant ^are much more 
developed, the leaves and petioles are longer, and the pedicels 
[peduncles] some inches long, bearing up the inflated part of the 
tube of the spathe above the ground ; in this form the pointed 
sterile apex of the spadix is mostly wanting, and the spadix itself 
is firmly attached by apex to the spathe. In very shallow and 
still water, on the contrary, the leaves are broader, and the lower 
part of the spathe covered by the imperfectly sheathing bases of 
the leaves is, as it were, sessile on the root below the surface of 
the mud. In every case the long tube is adapted to the depth 
of the water and keeps up a supply of light and air to the sub- 
merged parts of fructification ; in very dry weather it rises out 
of the mud, and is then only 1-2 inches long. The fly-catching 
disposition of the valve I have found always the same after the 
pollen is shed, and the inflated tube generally contains half a 
dozen living insects, attracted probably by the slight carrion smell 
of the limb of the spathe j the valve rises with force enough some« 
times to tear away the attachment of the summit of the spadix. 
The native name is ‘Tropong ayr,’ or / water-trumpet.* The 
fruit I have never been able to find ; perhaps, as in many exten- 
sively creeping plants, it is rarely produced, for I have sought it 
very industriously,” 

Cetptocobyne Gbibbithii, Schott, p, 1; Prod p. 14. 

This plant Engler ill his monograph (DO. Monog, Phanerog. 
ii. p. 631) has placed next C. Gomezii, Sch,, in a subsection cha- 
racterized as having an oblong-ovoid tube to the spathe ; but the 
tube of the spathe is most distinctly cylindrical, and considerably 
longer than the limb. Its real afiinity is with 0. cordafa, Griff., 
to which it is closely allied. The ICew^ Herbarium contains the 
following specimens: — Malacca {Griffitli), no. 6012 ex parte! <& 
6028 ex parte 1 

0, DalzeI/Lii, Schott in JBowplmiia, 1857, p. 221 ; Prod 
P* 15 ; JEngler in DC. Monog ^ fhanerog, ii.p. 63L 

As very little is known of this species, I here add a MS. note 
of Mr. DalzelTs preserved in the Kew Herbarium It has one 
sessile leaf at base. Leaf lanceolate, without petiolej and appa«* 
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rently amplexicaul ; margia transpareut and finely ctenated ; veins 
parallel; surface woolly, as if covered closely with cobweb.” 

Cbtbtocoetke ciLiATA, JFisoX. To the synonymy of, this spe- 
cies add (7. drymorrhiza, Zipp. in Miq. Ann. Mns. Bat. i. n. 122. 

The following species of Cr^ptocoryne hare recently been 
described by Prof. Engler : — 

C. STBIOLATA, UnglAn Bull. Sog. Tosc. di Orf. iv. p 301; Be* 
print (Ar. Born. ^ dBap.\ p. 15. 

Borneo, Sarawak (Secern, no. 1210). 

C. PALLiniNERTiA, Bngl. in Bull. Boo. Tosc, di Ort. iv. p. 301 ; 
Reprint {Ar. Born. ^ Bap.), ^.15. 

Borneo, Sarawak {Beccari^no. 3857). 

C. LiTSTGUA, Beco. in Bull. Boo. Tosc. di Ort. iv. p. 301 ; Reprint 
(Ar. Born. ^ Bap.), ig. 15. 

Borneo, Sarawak {Beccari, no. 3998), 

0. sPATHXJLATA,i^nyZ. in Bull. Boo, Tosc. di Ort. iv. p. 801 ; Re* 
print (Ar. Born. ^ Bap.), p. 15. 

Borneo, Sarawak {Beccari, no. 3917). 


C. LONGiCAUDA, Becc. ifi Bull. Soc. Tosc. di Ort, iv. p. 302 ; 
Reprint {Ar. Born. ^ Bap.), p. 16. 

Borneo, Sarawak {Beccari). 

C. BULLOSA, Becc. in Bull. Soc. Tosc. di Ort. iv. p. 302 j Re* 
print {Ar. Born. # Bap.), p, 16. 

Borneo, Sarawak {Beccari, no. 3487). 


C. AnEiCTJLATA, Bngl, in Bull. Boc. Tosc. di Ort, iv. p. 302 ; 
Reprint {Ar. Born. ^ Bap.), p. 16. 

Borneo, Sarawak {Beccari, no. 3845). 

Soc. Tosc. di iv. p. 302 ; 

Reprint {Ar. Born, Bap.), p. W, 

Borneo, Sarawak no. 3988). 

Snbtribe AMBBOSiKiKiB. 


Ambeosibia, Bassi. 

Additioital Icones* « 
A. Bassii, Z., Bot. Mag. t. 6360. 


d? 2 
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Subtribe AuiSABEiE. 

PiBELLiA, Tenore, 

To P. TEiPAETiTA, Schott, sliouH be added as a synonym Jtn- 
scema tripartitum^ Engler, in DC. Monog. Phanerog. ii. p. 538 j 
and the figure in ‘ So-Mokou-Zoussets,’ 2nd ed. xix. t. 3. 

Japan {Oldham, nos. 819 ! 821 !), ins. Loo-cboo {Wright, 319 !). 

AnniTIOBAL ICOBES. 

P. TTTBEEIEEBA, Ten, Acad, Nea/p, iv. 1. 10 ; Schott, Gen* Aroid, 
t. 4. f. 1-20, 30.— Arum ternatum, Thhg, JBot, Zeit, 1879, p. C89, 
xylogr. ; JJbh, Leipz, vii. t. 7 {ex JBritzel) ; So-Molcou-Zoxmets, 
2nd ed. xix. 1. 1, and var, anottstata, Tlngl, at t. 2. 

Aetsaetjm, Targ,^Tozz, 

AnniTlOBAIi ICOBES. 

A. rtJLGAEE, Targ.-Tozz,, JEJxp* Scienf, de VAlgh, t. 44, f. 10-12 
(seed); Schott, Gen, Arotd, t. 5. 

K.B. The plant figured under the erroneous name of Arum 
Corsicum in the ^ Gardeners’ Chronicle,’ 1871, p. 1357, f. SOI, and 
Belg, Hort. xxii. 1872, p. 75, f. 1, is an and is probably 

identical with A, 

A. PEOBOsciBETJM, Savi, Ifuovo Giom, JBof, It,ziA, 1. 

A.-KimMK, Martius. 

Sect. i. Polia trisecta. 

A. OAiiEATXTM, N, JE, Br. in Gardeners* Ghronicle, 1879, n. s. 
xii. p. 102, 

Folium solitarium, folio 4. siraillimum. Petiolum pedunculo 

quadruplo lotigius, Spatha extus viridi et albo striata, tubo intus pur- 
pureo et albo striata, limbo galeato-fornicato, cum lobo apicali ellip- 
tico-oblongo mucronato pendulo instructo. Spadix unisexualis (mas- 
culum tantum vidi), synandria S-fi-antherifera, antheris rima cireumcissa 
dehiscentibus ; appendice alba, basi incrassata truncata superne sub 
galea procurva in filum praelongum dependentem atteuuata. — Bot. Mag, 
t. 6457. India, Sikkim I), 

Leaf solitary ; petiole 1-2 ft. long, terete, tapering upwards, 
striate, entirely pale green j leaflets 3, all on footstalks about an 
inch long, rich bright green,, with narrow purple crimped mar- 
gins, the eourse of the midribs whitish, somewhat rugose above 
from the impfessed midrib and veinB> which are all prominent 
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beneath; lateral leaflets 7-11 in. long, 4-5 in. broad, very ob- 
lique, the part on inner side of midrib semilanceolate or semi- 
oblong-lanceolate, acute at base, the part on outer side semicor- 
date and twice as broad as the inner part; middle leaflet rather 
shorter than the lateral ones, 3|-5| in. broad, elliptic ; all ab- 
ruptly cuspidate at apes. Peduncle 3-6 in. long, terete, striate, 
pale green, without markings. Spathe-tube 2-2 1 in. long, out- 
side green with white lines, tinted with purplish at base, inside 
purple with white lines, not plaited ; limb galeate, arched over 
the tube, with a pendent, elliptic-oblong, longitudinally folded, 
mucronate, terminal lobe, which hangs to about halfway down the 
tube ; galea light green with white lines, the pendent lobe entirely 
light green. Spadix unisexual, much longer than the spathe ; 
staminiferous part of the male spadix pale purple, 6-8 lines long ; 
synandria scattered (in very lax spirals), stipitate, with 3-5 an- 
thers, with a circumciss dehiscence ; pollen white. Appendix 
white, smooth, shortly stipitate, gradually attenuate from the thick 
truncate base into a long pendulous thread-like apex, Pemale 
unknown. 

A very distinct species, resembling A. s^eoiosum in its leaf and 
spadix ; but the spathe is entirely different, more resembling that 
of A. ringem and A. ^rmcox than any other described species. 

Aeisjsma. aI/BXTM, iV. -E7. Br, 

Segmenta folii solitarii petiolulata, subsequilonga. Pedunculus petiolo 
longior. Spatha alba, limbo ovato-lanceolato subulato-acuminato, tubo 
subsequiloago. Spadix spatha brevior, androgynus, inflorescentia ex 
ovariis et synandriis irregulariter mixtis usque medium tubi attingente ; 
appendice tenui, apice decurva, tota organis neutris subulatis obsessa. 
India, Khasia ad Mausmai 4000 ped, {Clarke, no. 7257 0* 

Leaf solitary, the three leaflets all petiolulate, lateral ones ob- 
liquely oblong-elliptic, 8 in. long, 4iJ in. broad, somewhat cuspi- 
date-acuminate, ending in a short thread-like point, base of outer 
moiety broadly rounded-obtuse, of inner moiety cuneate-acute, 
petiolules 7 lines long ; middle leaflet 8^ in. long, 4^ in. broad, 
rhomboid elliptic, apex acuminate, ending in a short thread-like 
point, base broadly cuneate acute, petiolule 1 in. long ; primary 
lateral veins 13-15 on each side of the midrib, nearly straight, 
ascending, making with the midrib an angle of about 40°, united 
in a collective vein 2-3 lines from the margin. Peduncle longer 
than the petiole. Spathe white ; tube l|-2 in. long, smooth 
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within, margins of the mouth not revolute ; limb about as long 
as the tube, ovate-lanceolate, acuminate into a filiform apex. 
Spadix bisexual, much shorter than the spathe, but exserted from 
the tube, apex recurved, the flower-bearing part reaching to about 
halfway up the tube of the spathe ; appendix slender, not thick- 
ened at base, the whole of it covered with scattered subulate 
neuter organs. Synandria stipitate, 2~4-6-anthered ; anthers 
purple. Ovaries globose, with a short style, green. 

A very marked plant, quite distinct from all other described 
Indian species, and of those at present known comes nearest to 
the following species (A. penicillatim) and to A, ornatmiyMiq^., 
from both of which it is abundantly distinct ; it is also allied to 
A, cuspidatim, Eoxb., hut is quite distinct. It was only once 
collected by Mr, 0. B. Clarke in the Khasia hills at the village of 
Mausmaij on his label is written, “'Plant white: spathe white/’ 
Mr. Clarke does not now recollect what the first two words 
imply, but that probably the leaves are of a very pale whitish 
green, or perhaps the petiole is white. The position of the ova- 
ries and synandria seems variable, as in one spadix the basal half 
of the inflorescence is entirely male, the upper half being entirely 
female; in the other spadix the basal half of the inflorescence is 
composed of ovaries and synandria mixed, the upper half being 
entirely male. 

AnisiEMA. BENiciLLATiTM, iV. JS. £r, (Plate Y.) 

Folia duo. Lamina trisecta, segmentis lequilongis, lanceolatis vel ovato- 

lanceolatis, apice acuminatis, aristatis; lateralibus subsessilibus, basiiuBe- 
qujlatis,intermedio breviter petioluiato. Pedunculus petiolo brevior vel 
longior, Spatbse tubus limbo longior j limbus incurvatus, brcviter ob- 
longus, subrepentino cuspidatus, aristatus. Spadix unisexualis tenuis 
spatba paulo brevior; appendice apicem versus procurva et processibus 
subulatis instructa; femineus supra ovaria organis neutris subuktis ad- 
scendentibus obsitus.— laminatnm, Benth. in Flora Hongkongensis, 
p. 342, nec Blume. Hongkong {Urquhart, no. 182!; Harland, no. 
l026\^Hance, 1238, ex Harland in Herb. Kew,; "Ravine, Mount 

Yictoria, Hay 187V" m Her5. Mws. ! Forc?j no. 1 1 ). 

Leaves two. Lamina trisect; leaflets subequal in length, 4-6 in. 

I-X“2 in. broad, lanceolate or ovate-lanceolate, acuminate and 
terminated, by an arista-like point j in. long; middle leaflet 
shortly petiolulate, cuneate at base ; lateral leaflets subsessile, 
roundeVand the outer side mudi the broadest at the base, mar- 
gins entire or very slightly crenulated. Peduncle shorter or 
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longer than the petiole. Spathe-tube 1^-21 in. long^ smooth 
inside, margins of the mouth not revolute. Limb shorter than 
the tube, and curved over its mouth, shortly oblong, rather ab<. 
ruptly cuspidate, ending in a short arista-like point. Spadix 
unisexual, slender, a little shorter than the spathe, exserted, apex 
more or less curved forwards and covered (in both sexes) with 
short, stiff, subulate processes (neuter organs ?) ; on the female 
spadix above the ovaries are also some similar ascending processes 
or neuter organs, which are absent in the male. * 

This species has been confounded by Mr. Bentham, in the ‘Flora 
Hongkongensis,’ p. 342, with the Javanese A, la/mimtum, Blume ; 
and although it lias some slight resemblance to that plant, it is 
easily distinguished by its very different spathe and spadix. Ac- 
cording to a note upon one of Col. Urquhart*s specimens (female), 
the spathe has a green tube and a white limb, and the spadix ends 
in short stiff dark-brown hairs.’* 

Aeis^ma Blume^ var. rNroi.tr sum, iV. K Br, 

Spathse lamina basi absque fascia atro-purpurea trans versa. Spadix cum 
spathse tubo jequilongus, non exsertus. Java (Lo55 !). 

It is probable that this may prove to be a distinct species, and 
if so may bear the name of A, inolumm ; but the material at Kew 
is not sufficient to decide upon, as there is but one specimen, 
collected by Lobb in Java, consisting of two inflorescences, one 
of each sex, and two leaves ; unfortunately the larger of the two 
leaves is detached, and may not belong to the inflorescence. This 
leaf is much larger, the leaflets different in form, and the veins 
very much less spreading than in A. lamimtum; but the leaf 
attached to the male inflorescence does not seem to differ from 
that of A* hminatum. The spathe is like that of A, laminatum^ 
but longer, measuring in the male specimen 4| in., and in the 
female 6 in. in extreme length. The limb appears to be concolo- 
rous and pale, there being not the slightest trace of a dark fascia 
at its base, such as A. lamimtum has, and which is very distinct 
in all the dried specimens I have seen, although suffused upwards. 
Lastly, the spadix in both sexes only just reaches to the top of 
the tube of the spathe, whilst in A, laminatum it projects ^ in. 
beyond and curves forward. 

AnniTIOITAL ICOHES. 

A. SPEOIOSUM, Mart. — ^Arum speciosum, Wall, Tent, 
p. 29, t. 20, 
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A. Geibpithii Schott, Bot Mag. t. 6491.— A. Hookeri, Schott, 
Gen. Aroid. t. 6. figs. 11-19. 

A. VTim, Hoohf. Bot. Mag, t. 6474. 

A, EiNOENS, Schott, Bl. dec Serres, t. 1269-1270; So-Mohou- 
ZousseU, 2nd ed. xix. t. 16 ; Bev. Sort, 1859, p. 154, f, 34 <& 35. 
— A. praeeox, Be Vreise, Begel Garter^, x. p. 1, t. 313 ; Bev. Ilort. 
1868, p. 331, f. 37, and coloured plate. 

A. ATEOEUBENS, Blume, — ^Arum tripliyllum, Bigelow, Med. Bot, 
p. 5§,t. 4; Schott, Gen. Aroid. t. 6. f. 27 (germination). 

Sect, ii. Polia pedatiseeta. 

Aeis^ssma heteeophtllxtm, Blume, Bumjphia, i. p. 110. 

A foliis pedatisectis, segmentis (7-11) omnibus sessilibus oblongis brevi- 
cuspidatis integerrimis simpliciter penninervigeris, intermedio bilatcra** 
libus minore.” Habitat in Japonia, Ab A.japonicOi cui proximum est, 
satis differre videtur segmento intermedio sessili, vicinis dimidio minori. 
Hoc scilicet fere 1| poll, longiim, i poll, latum est, cum vicina satis 
distantia duplo sunt longiora ac latiora, quae vero ad extreraitatem 
racbidis petiolaris sita sunt magis decrescunt.” — Bl, 

This species Engler, in DC. Monog. Phauerog. ii. p. 546, considers 
to be a variety of A. Thmlergih BL, but gives no indication as 
to wbether he had seen the type specimen or not; but if I am 
right in my identification of this plant, it is, in my opinion, much 
more nearly allied to A, tortuomm, Schott, and>A. curvatmi, Eth. 
Blume does not describe the inflorescence, neither do Schott or 
Engler, so that it is probably unknown. 

The plant that I identify as A, heterophyllum, BL, is a speci- 
men colleeted by Oldham (no. 817!) in Surly Island, Korean 
archipelago, where, he says (in a note attached to the specimen), 
it is rather common on the island, amongst grass.** The peda- 
tisect leaf has 15-17 sessile, oblongdanceolate, shortly cus- 
pidate segments, the middle one being about as long as the 
first pair of lateral ones. Peduncle longer than petiole, 
Spathe-tube 2 in. long, margins of the mouth not revolute ; 
limb 3 in, long, ovate-lanceolate, shortly acuminate, apparently 
curved over the mouth of the tube. Spadix unisexual, the 
flowering part reaching f-|- the length of the tube ; appendix 
caudiform, 6-7 in. long, at first rather abruptly curved down- 
wards, then recurving upwards, just as in A. tortuostm, Synan- 
; drm stip^ate^^^2^ Female spadix not seen. It will be 

observed that the leaflets of this specimen are more numerous 
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than described by Blume ; but in another specimen collected by 
Dr. Shearer in the province of Kew Kiang, China, which I am 
unable to separate specifically from the Surly Island plant, the 
leaflets are only 11 in number. As before stated, I would place 
A, hete^^qph^llum (i e, if I am correct in my identification of it), 
near A. tortuosum, Schott, and A, curmtum^ Kunth. From both 
of these, and from all others of the group at present known, it is 
readily distinguished by the middle leaflet being shorter than the 
lateral ones next it, and by all the leaflets being shortly cus- 
pidate at apex, not acuminate. 

Abisaiima decipieks, SchotU InBngler^s recent monograph 
(DO. Monog. Phanerog. ii. 542) this species is placed in a section 
characterized as having a long subulate pendulous appendix to the 
spadix j but the spadix of A. decipiens (the type specimen of 
which is in the Kew Herbarium !) is straight and subtruncate at 
apex, and only slightly exceeds the niouth of the spathe-tube. 
Its affinity seems to be with A, japonimm, BL, A, amurense, 
Maxim., and A. quinatum, Schott. Engler, at the place quoted, 
says, probably indigenous in Java j but it is a native of the Khasia 
hills. Schott, in his original description in Qestr. hot. 'W’ochenbl. 
1857, p. 378, gives the locality as “ Khasia ? ” j the should 
have been omitted. The following specimens are in the Kew 
Herbarium Khasia, 5000-7000 feet, Hook, f, & Thoms., at 
Hurtiung and Pomrang ! ; Griffith, no. 5973 ! ; Clarke, no. 18363 1, 
at Jaintea. 

The descriptions of the following two species are omitted by 
Engler in his monograph (DO. Monog. Phanerog. ii. p. 560) ; they 
will be found fully described at the places cited below 

A. siKOKiAKUM, Branch ^ Savat. En. Plant Japon. ii. p. 507 
(and p. 6, name only). 

Seems to be allied to A. quinatum, Schott, and perhaps is the 
same as the plant figured in the second edition of the ‘ So-Mokou- 
Zoussets,* vol. xix, 1. 17, It is intermediate between the sections 
Triseota m.Si Pedatmota* 

A. AKOUSTATiTM, Branch # Samt, En, Plmt Japon. ii. p, 507 
(and p. 6, name only). 

Allied to A. serratum^ Schott. 

The names only of the above two species appeared in part i., 
and the descriptions in part, ii. of vol. ii. ; both parts were pub- 
lished in 1876. 
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AdDITIOKAIi ICOKES. 

A. EiLirOEME, JBlmne^ SckoU, Qen, At\ t. 6. figs, 1-10, 28. 

A. Deacootiitm, Sohotf', Torrey^ M, JSfeio Torh^il p. 24iO, 1. 123. 
—Arum Dracontium, L,, BelihuJir^Sandb. iii. p. 210, fc. 277. 

A. JAPOKIOITM, So-Mohou-Zoussets, 2ad. ed, xix. 1. 12. 

A. SBEBATtTM, SclioU, So-Mo’kounZoimets, 2nd ed. xix. t. 13. 

A. ed.xix. 1. 14-15. 

Sect, iii, Folia radiatisecta. 

ABTSiEMA PULCHEUM, K J0. Br. (Plate VI.) 

Segmenta folii solitarii circitei* 10, radiata, obverse lanceolata, apice re- 
peatino cuspidata, longe cuneata, inargine integerrimo revoliito. Spa- 
thte tubus 3 poll, longus, albo et viridi vel purpurascente vittatus, 
pai'te superiore hiaute, faucis marginibus valde revolutis j limbus 5 poll, 
longus, viridis alboj^vitfcatus, e basi late ovata in caudam longam pro- 
curvam pendulam sensim acuminatus. Spadix androgymis (in specim, 
imico), spatbae tubum paulo superans, supra parte feminea cylindrica (in 
specim. viso), organis neutris subulatis patentibus et synandriis obsitus; 
appendice viridi, cylindrica, obtusa, basi paulo incrassata. Ex India 
aliatum in bort. W. Bull cultum. 

Leaf solitary, petiole stout, terete, smooth, pale green, suffused 
with pale reddish brown, and marked with spots of a lighter 
faintly pinkish colour, shaded with darker. Leaflets about 10, 
subsessile, radiate, dark green above, pale, Somewhat glaucous 
green beneath, obovate-lanceolate, apex abruptly cuspidate, cu- 
neate from about ^ below apex in a nearly straight lino to the very 
acute base, margins revolute, entire; leaflets decreasing in size 
from the posterior one, which is 6 in. long and 2 J in. broad, to 
the anterior ones, which are about 4J in. long and 1 J in. broad. 
Primary lateral veins numerous, nearly straight, ascending, and 
as well as the midrib impressed above, prominent beneath ; pseudo- 
nerve 1 J-2 lines distant from the margin. Peduncle stout, terete, 
smooth, pale green, suffused with reddish browxi, darker upwards. 
Spathe-tuhe 3 in. long, smooth inside, light green, tinged with 
purplish at base, with numerous parallel white stripes, basal half 
convolute, upper half gaping, margins of the mouth of the tube 
■strongly revolute ; limb 5 in. long, basal half light, somewhat 
yellowish green with white stripes (continued up from the tube), 
broadly ovate-acuminate, overarching the tube and prolonged 
into a long pendent caudiform apex, green, tinged with brownish. 
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Spadix a little longer than the tube, and androgynous (always ?), 
female part cylindric, about 8|lines long j ovaries crowded, green, 
globose, with a short style, about 5-ovuled; the part between 
the ovaries and base o£ appendix sparsely covered with scattered, 
subulate, spreading, neuter organs and a few synandria ; synan- 
dria with 3-5 purple anthers ; appendix 2 in. long, bright green, 
stout, cylindric, obtuse, slightly thickened at base. 

The only specimen I have seen of this is a plant cultivated by 
Mr. W. Bull, introduced from some part of India. The spadix 
of this is androgynous ; but I suspect that properly it should have 
been female, and that the synandria are abnormally developed, 
especially as on the dorsal side of the spadix at its base, mixed 
with the ovaries, are also a few (about 8) synandria, as shown in 
PL VI. fig. 3 at On the left side of the spadix, at 5, is shown, 
among the neuter organs, three which show a transition from the 
ovaries to the subulate neuter organs : two of these are magnified 
in figs. 8 and 9, the three bodies protruding from the middle of 
fig. 8 represent ovules, probably abortive ; the organ represented 
by fig. 9 has merely a triangular cavity at apex. 

This species comes near to A* Oumingit^ Sch., but may easily 
be distinguished by the following characters : — leaflets distinctly 
cuspidate, and without the long arista-like point terminating those 
of -4. Cumingii ; the subulate apical part of the limb of the spathe 
is not half as long and not so slender as in A* Gumingii, and the 
female part of the spadix only half as long. 

Abisjema EiiiOATrnATUM, iV J5. 

Polii solitarii segmenta 6, radiata, breviter petiolulata, late lanceolata vel 
oblongo-lanceolata, apice acuminata, basi cuneata. Pedunculiis petiolo 
submquilongus. Spathm tubus If poll, longus, limbus basi vix 1 poll, 
longus, latissime ovatus, in filum 6 poll, longum apice clavato repentino 
excurrens. Spadix (tnasculus tantum notus) tenuis, unisexualis, 1 1 poll, 
longus, masculi inflorescentia J poll, longa ; appendice basi non incras- 
sata, supra medium leviter attenuata, apice clavata levi. Oeylon, Mo- 
rowekorle 3000 ped., July 1868 no. 3980 !). 

Leaf solitary, petiole 1 foot long; leaflets 6, radiate, shortly 
petiolulate, the larger 7 in. long, 2f in. broad, the smallest 5 in. 
long, 1 J ill* broad, broadly lanceolate or oblong-lanceolate, acu- 
minate, ending in a fine point, base cuneate, acute ; texture of the 
dried leaves extremely thin and delicate. Peduncle as long as 
petiole. Tube of spathe about 1| in. long, smooth inside ; basal 
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part of limb bardly 1 in. long and about 1| in. broad, very broadly 
elliptic ovate, abruptly contracted into a filiform tail 0 in* 
long, slightly clavate at apex. Spadix unisexual; male in. 
long, straight, very slender, less than 1 line thick in the dried 
state, with the basal third rather closely covered with subsessile 
4i-anthered synandria ; appendix not thickened at base, or but very 
slightly so, slightly attenuate above the middle, with a clavate 
smooth apex ; female not seen. 

Of this I have seen but one specimen, in the Kew Herbarium, 
sent by Dr. Thwaites in 1868. Its nearest affinity appears to be 
with.^1. but it is very distinct from that spe- 

cies, being easily recognized by its smaller longer-tailed spathe, 
and more slender non-echinate spadix. 

AniSiBMA concinnum:, BcJiqU in JBonjpl^ 1859, p. 27 ; Schott^ 
Frod, p, 50 ; Bot, Mag, t, 5914 ; Gardeners^ Chronicle, 1880, n. s. 
xiii. p. 434. 

In all the places here quoted, this species is described as having 
the spathe of the male plant purple with white stripes, and of the 
female green with white stripes ; but in reality both sexes occur 
with both colours. I have seen male and female spathes purple 
and white, and also green and white, upon plants cultivated at 
Hew ; and the very plants mentioned by the writer in the * har- 
deners’ Chronicle ’ were males with green and white spathes. I 
scarcely think the colour in this case of specific value. 

AdditionaIi Igones. 

A. NEPENTHOiDES, Mart,, Bot, Mag, t. 6446 ; Schott, Gen, Avoid, 
t. 6. figs. 20-26. 

A. Muebati, Grah, M, des Serres, t. 1322. 

Subtribe AEiNEiB. 

Biabum, Schott, 

Sect. Iseharmn, Blume. 

The following species are omitted from Engler’s monograph : — 

B. Peaasianto, M Ischarum Fraasianum, Schott in 
Oest. lot, ZdUchT, 1859, p. 98; Brod, p. 68. 

/‘ Vaginae bracteantes 5-6, lat». Folia .... Spathse tubus parum ventri- 

cosus, subcylindroideiis ad medium circiter conuatus ; lamina ovato- 

lancfeolata vel oblonga, breviter cuspidata, expansa. Spadix medium 
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spatham paulo superans, dimidia sua longitudine sexualis. 0 varia longe 
stylata. Organa neutra rara^ sparsa> longa, ovariis vicina. Appendix 
sensim incrassata, apicemque versus reattenuata. — In campis Thebaicis 
{Fraa$y^ 

Biabtjm AKOTJSTATtJM, AT. JE7. Iscbarum angustatum, 
Moohf in Bot, Mag, t. 6355. 

Foliis longe crasse petiolatis oblongo-lanceolatis subacutisj spathse tubo 
oblongo modice inflato in laminam anguste iineari-oblongam vel lorifor- 
mem acuminatam saturate purpuream vix angustato, spadicis parte 
feminea brevis organis neutris subulatis sparsis^ antberartim spica polli- 
cari, appendice gracillimo atro-purpureo spatha breviore, ovariis con- 
fertis, stylo brevi adscendente apice recurvo.” Syria. 

B. SEWEBZOvei, Bege\ Besoript, Blant, fasc. vii. p. 203 (1879). 
‘‘ Folia omnia radicalia, e basi vaginata in petiolum excurrentia ; foliorum 
lamina bastato-triloba, lobis basilaribus horizontaliter patentibus Ian- 
ceolatis acutis, lobo intermedio magis elongate ovato-lanceolato acuto. 
Scapus folia circiter sequans. Spatha basi in tubum brevem connataj in 
laminam oblongo-lanceolatam sensim attenuatam products. Spadix 
basi feemineus, supra infraque spicam masculam organis neutris filifor- 
mibus vestitus, in appendicem elongatam teretem nudam excurrens. 
Bacese depresso-globosm, stigmate sessili hemisphserico umbilicatse. 
JEahi In montibus Karatavicis (Sewerzow, cfr. pi. Semenov, no. 1006 in 
adnotatione)j in yalle fliivii Sarawschan prope Chos-cliaduk, in angustiis 
Makschewat et inter Warsaminor et Peti, in Kokania in angustiis 
Chodscha Tschiburgan et prope Scbagimardan (0. 

Ai>I)ITIOKAIi lOOKES. 

B. TEN3JIE0LIUM, Schott, Belli, M, Germ» vii. p. 4, t, 6 ; Gard. 
CJiron. 1871, p. 647, f. 133. 

B. Haekslebi, Bot. Zeit. 1847, p. 49, t. 2. 

Saebomatitm, Schott, 

The three following species are omitted by Bugler in his mono- 
graph:— 

S. PULOHBTiM, Jfzg'. Ann, Mtis, Bot. Lug, Bat. i. p. 221. 

Scapus basi bibracteatus ,* spathm lamina lanceolata sursum angustata, 
extus pallide e flavo viridula, intus mai’gine purpurea, Cfieterum in super- 
ficie flavescente purpureo maculata j spadix spatham circiter admquans ; 
pars sterilis gracilis teres apice obtusa saturate viridis subsulcata ; folia 
pedato^septempartita.** . Sumatra, in prov. Palembaug. 
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Sattromatitm SESSiLTBifOENM, Kimth^ Mn* Plant iii. p, 28; 
Schott, Prod. p. 71.— Arum sessiliflomtn, Boxh FI Pnd. iii. p. 507; 
Wiqliti leones, iii. p. 6, t. 800. India, ad Cawnpore {Boxlurgh). 

This species is readily distinguished from all the others by the 
coloration of the spathe, which I nowhere find properly described. 
The following note upon the colour is based upon a copy of Eox- 
burgh’s original drawing in the Kew Herbarium; — Tube of the 
spathe externally of a dirty green suffused with purple; the 
limb externally is green marked with red at the edges. Inter- 
nally it has a very broad, obscurely mottled, deep violet-purple 
band running up the centre ; on each side of this band it is light 
greenish with small red linear markings, the margins narrowly 
bordered ^with darker green. The appendix is light chrome- 
green. 

S. PTJNOTATXJM, O. Kocli in Wochenschrift fur G'drtn. und Pjlan^ 
zenlc. 1858, i. p. 263 ; N, F. Pr. in Gardeners* Chronicle, 1880, 
n. s. xiv. pp. 134, 198. 

Petiolus clatus, maculatus; lamina trifoliata, foliolo medio solitario ellip- 
tico, longe acuminate, lateralibus pedato-septempartitis, laciniis exterio- 
ribus minoribus; pedunculus brevis; spathse elongatae pars aperta, basi 
brunneo maculata excepta, unicolor, sed striata.” Habitat? 

S. Schott in Oesterr. lot. Zeitsch. 1858, p. 349; 

prod.'^.n. 

Folium pedatum sub 9-partitum, partitlonibus oblongo-lanccolatis, 
longe acuminatis, petiolo raaculato variegate. Spatha brevis, 4-polli- 
caris, acuminata. Spadix spatha longior, supra ovaria organis heutris 
nonnullis contiguis obsitus. Appendix subulata quam reliquus spadix 
paulo brevior,” in Simla (T. 

This is considered by Engler as synonymous with S. 'oenosmi, 
Schott (see Engler in DC. Monog. Phanerog. ii. p. 571); but it is 
very distinct, being easily distinguished from that and nil other 
described species by its small inflorescence, the spathe being not 
more than about or j as large as that of S. venosimi ; the limb 
appears to he unspotted, and the appendix of the spadix (in the 
dried specimen) is very slender and subulate ; furthermore, it 
produces leaves at the time of flowering, which does not appear 
to be the case with any of the other described species. Its affi- 
nity seems to be wdth S. jpmotatum, C. Koch. The type speci- 
men of S. simleme is in the Kew Herbarium, and has not been 
seen by Prof. Engler. 
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AbBITIOBAE ICOBES. 

Sabbomatom TEBOSTJM, /S'cAo#.— -S, guttatum, Jard. 

Aebm, Z. ■ 

A. Gbiefithii, Schott, Synop* p. 15 ; jBrod, p. 99. 

Petiolus 4|“18 poll, longtis. Lamina folii hastata vel hastato-oblonga, 
lobo antico oblongo-acuto, 3-6 poll, longo, poll, lato, lobis pos- 

ticis oblongis vel elongato-oblongis, obtusis, 1-3 poll, longis. Pedun- 
culus petiolo longior vel subsequilongus. Spatba 3i-4 poll, longa, tubo 
subcylmdricoj limbo anguste lanceolato-acuminatus. Spadix spatba bre- 
vier, subsessilis ; ovariis globosis 5 organis iieutris filiformibus tortuosis, 
inferioribus 4-5-cyclis, superioribus 2-3-cyclis ; appendice cylindrica gb- 
tusa, basi in stipitem angustata .— in DC. Monog. Phanerog. ii. 
p. 596. — Arum sp.^, Griffith's Itinerary N^otes, p. 350. Affgbanistan 
(Otipbre Bbarowul, Griffith, no. 6001 ! j Kuram Valley, Aitchison, 
no. 125 !). 

Tuber subglobose or oblong, producing 2-3 leaves ; petioles 4|- 
18 in. long, vaginate from ^to tbeir length ; lamina hastate or 
bastate-sagittate, 3-6 in. long, front lobe oblong acute, basal 
lobes oblong or narrow oblong, obtuse, half as long as tbe front 
lobe. Peduncle as long or longer than tbe petioles. Spatbe 3-|- 
4 in. long; tube subcylindric before fertilization of the ovaries, 
afterwards ventricose, green ; limb narrow lanceolate acuminate, 
longer than tbe tube, outside green suffused with pnrple, inside 
purple. Spadix shorter than tbe spathe, almost sessile, flori- 
ferous part included in the spatbe-tube ; ovaries subglobose, 
greenish ; anthers dark purple ; neuter organs filiform from a 
swollen base, curled, purple, the lower series 4-5 -cyclic, upper 
series 2-8-cyclic; appendix stipitate, 1|- in. long, eylindric, 
obtuse, narrowed at base into the stipes, dark purple. Bipe 
berries bright red, 2-4-seeded ; seeds globose, slightly scrobieu-' 
late, pale brown, | in. in diameter. The appendix, anthers, and 
ruptured spathe persist during the ripening of the fruit. 

According to a note of Br. Aitchison’s, this species is “ profuse 
under bushes from the foot of Pewar Kotal to Alikhel.” Its affi- 
nity is with A* hygropUlwn,'Boi%%, 

AbBITIOBAB ICOITES. 

A. SYBIACTJM, JBhy Schott, Qm. Ar(Ad, t. 18. figs. 1, 6-16, 
1 ^* 39 . 

A. BiGEUH, Schott, Gen. Aroid.% 13* f. 16* 
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Aettm italicttm, Mill^ Amd. Map. 1851, vi, 1. 1 j Mrn. Sort, 
t, 209; Begel, Garfenfi. xiii. p. 30, t. 426 ; Sngl JBoi. 3rded. k. 
p. 15, 1 1893 ; Am. So. Sat. 8rd ser. 3cr. p. 87, t. 2 (abnormal 
jlower). 

A. NXTMiBicra, Schitj Gen. Aroid. 1 13. f. 2-4. 

A. OEiENTALE, Mar. V. JBieh,^ BoU. FL Germ. vii. p. 5, t. 9 ; Ahh 
Leips}, yiL t ^ (ex Fritseiy 

A. MACOLATrM, Z., Woodv. Med. JBot. iv. t. 249 ; Baxter, Brit. 
Bot. iv. t. 261; Sclirank, FI. Monao.ii.i. 128; 8tmm, Flo7^a,j\. 
t. 44 ; Sees, Flant. Med. i. t. 20 ; Bietr. FL Bo7\ iv. t, 223 ; Diet 
Sc. Nat.i. 3 ; Owt. FI. Bond. ii. t. 35 (ex Fritgel), and large ed., 
plates not numbered ; Verhandl. Bheinl. v. 1. 1 ; Ann. Sat. Siet 
1853, xii. p. 13, t. 3, f. 8 (ovary); Ahh. Leipz. vii, t.*7 {ex Fritzel)\ 
Fngl. Bot.Zvd. ed. ix. p, 13, 1. 1392; Burnett, FI. ii. t. 50 
- — A. vulgare, Lamh. Fnoycl. t. 740, 

A. CEETiOTO, Boiss., Baulin, Vile de Crete, p. 568, 1. 17. 

Theeiophonitm, 

T, ZETiiABicuM, AT. JJ. j5r. 

Lamina folli bastata, lobo antico quam postici dnplo longiore, omnibus 
anguste oblongo-linearibus subacutis, vel antico elongato-ovato-del- 
toideo acuminato posticis deltoideo-ovatia subobtusis vel lanceolatis 
acuminatis. Pedunculus petiolis multo brevior. Spatba 2|-3J poll, 
longa. Spadix l|-2ipoll.longus; antberis rotundatia, breviter rostratis ; 
organis neutris inferioribus 14 lin. longis, quam superiores quadruple 
longioribus.— Arum (Typhonium) divaricatum, Tkwaites, En. Ft. Zeyl. 
p. 334. Qeylon (Thwaites, no. d6S6\). 

Tuber subglobose, ^ in. in diameter, producing 2-3 leaves. Pe- 
tioles 4-12 in. long, shortly vaginate at base. Lamina trilobate- 
hastate ; lobes all narrow oblong-linear, subacute, about L in. broad, 
or the front lobe elongate-deltoid-ovate-aciiminate, and the nearly 
horizontally spreading basal lobes ovate subobtuse or lanceolate- 
acuminate, basal sinus broad and shallow ; front lobe 3^-7 in. long, 
■i-2L in. broad above the basal lobes, which latter measure 3-|-74 
in. from point to point. Peduncle l|-4 in. long. Spatlie 3L 
in. long. Spadix l|-24'in. long. ; ovaries few, ascending ; anthers 
short and roundish, shortly rostrate ; lower neuter organs subu- 
late-filiform, 14 line long, upper neuter organs line long, sub- 

clavate. Appendix slender, cylindric. 
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This species is allied to T, Wiglifii, Schott, which it resembles 
in the form of the leaf, but differs in its very much smaller 
spathe, and especially in its anthers, which are not more than 
half as long as those of T. Wightii and have a roundish outline, 
whereas in T, Wightii they are most distinctly oblong. The 
first leaf, or the leaves of young plants, seem to be sometimes 
oblong-acute or acuminate, sagittate at base, with short rounded 
auricles. 

As to T. Wightii, Schott, I do not agree with Engler in con- 
sidering it a variety of T. crenatum, BL ; and he is decidedly 
wrong in quoting Artm cremtum, Wight, as a synonym of 
T. Wightii, as that is the very plant upon which Blume founded 
Theriojghonum cremtum, and in my opinion is quite distinct from 
jT. Wightii; of this latter there is but a single specimen (the 
type !) in the Eew Herbarium, which Prof. Engler has not seen. 
The two species may be distinguished by the following charac- 
ters ; — 

Theeiophokum crekatum, Blume, ^Eum^hia, i. p. 128. 

Leaves roundish oblong, or deltoid-oblong, or deltoid, cordate- 
sagittate, or sagittate-hastate at base ; front lobe nearly as broad 
as long, or sometimes broader, very obtuse, apiculate ; basal lobes 
short and roundish, or rhomboid-oblong. Anthers with a very 
short beak, much shorter than the cells, which, taken together, 
are as broad as long, or rather broader, and somewhat roundish 
in outline. Lower neuter organs lines long. — Arum ctena- 
ixivo, Wight in Kook, Bot, Misc. ii. p. 100, t. 3. — Typhonium cre- 
natum, Schott, Melet, i. p. 17. — Theriophonum crenatum, 

FI, Ind, Bat. iii. p. 196 ; Schott in Oest, lot. Zeitschr, 1858, p. 2 ; 
Prod, p. 102 ; Fngler in BO, Monog, Phanerog. ii. p. 606. — T. cre- 
natum, var. Heynei, Fngler in BO, Monog. Phanerog, ii. p. 607. 
India, Madras, Wight ] “ Mootaloor, in wet places, hb. Wight,” 
Wanich,no.^dM\, 

T. WiBwrii, Schott in OesteTr, hot. Zeitschr, 1858, p. 3. 

. Leaves distinctly hastate, the front lobe about twice as long as 
broad, acutish ; basal lobes rhomboid-oblong, obtuse, not deflexed. 
Anthers twice as large as those of 37. crenatum, with a long beakj 
which is as long, or longer, than the cells; the cells, taken toge- 
ther, are longer than broad and distinctly oblong in outline. 
Lower neuter organs 3-3^ lines long, twice as stont as those of 

LIRK. JOXJEK. — BOTANY, VOIi. XTIII, IT 
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T, crenattm. — ScJioti, JProd, p. 108. — T. crenatuin, var. rostratum, 
JEngler in DC, Monog. Dhanerog, ii. p. 607 (excluding ^gn,ATum 
crenatum, Wight). Madras {Wight \), 

The restitution of the above species renders it necessary to 
change the name of T, Wightii, Engler, for which I substitute the 
following: — 

Theeiobhokttm ikpatjstxtm, 2^, JJ. JBr.— -T. Wightii, Dngler in 
DC. Monog. ii, p. 608, wow Schott . — Calyptrocoryne Wightii, Bclott 
in Oesterr, hot. WocJienhl. 1857, p. 262 ; Drod. p. 105 ; Gen. Aroul. 
t, 16. India (Paulghautcherry, August 1844, Wight 2775 Kew^ 
distribution!), 

Txphonitim, Bcliott. 

T. PEBATUM, Schott in Oesterr. lot. Wochenhl. 1857, p, 262; 
Drod. p. 108. 

Petiolus 7 poll, longus. Lamina pedatisecta, segmentis 7 subdistantibus 
lanceolatis acuminatis basi angustatis, 4 poll, longis, 8-9 lin. latis, ex- 
timis minoribus. Pedur cuius If poll, longus. Spatha 2j poll, longa, 
acuminata. Spadix spatha brevior; ovariis oblongo-ovoidiis, uniovu- 
latis ; organis neutris erectis, ovariis contiguis, numerosissimis, confertis, 
polycyclis, omnibus fliformibus, interstitii partem inferiorem tantuni 
occupantibus ; appendice tenui, quam spadix cetera duplo longiore. 
Pegu (MoLelland I). 

Engler appears to have misunderstood this species ; the i:)lant 
he describes as T.g>edatum, in DC. Monog. Phanerog. ii. p. 613, 
is the JECeterostalis fedata of Schott, which name Engler gives as 
a synonym of Tgghonimi jgedatum. I have not seen Meterostalia 
pedata^^^h .. ; but, to judge from the description, it must be very 
different fvom Ty;glioniim fedatum. 

Schott founded his T. pedatmi upon a flowering specimen 
eoPected by Dr. McLelland in Pegu and some fruiting specimens 
collected by Sir J. D. Hooker in Sikkim ; but these latter arc 
different from the Pegu plant ; and being incomplete, I deem it 
best to consider the Pegu plant the sole type of the species : 
therefore I have given the above description of it. 

The Sikkim plant has also been collected by Mr. C. B. Clarke, 
no. 26708, Darjeeling, 7500 feet, but only in a fruiting state ; so 
that until flowering specimens are obtained it cannot be fully de- 
scribed. For the Javan plant I propose the following name : — 

T. (§Heteeostalis) eallax, i\^. D. T. peclatum, Dngl. in 
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DG, Monog. JBhaner, ii, p. 613 {nec BcTiott ), — HeterostAlis pedata, 
BclioU in Ann/Mus, Lugd. JBai, i. ig, 27^, 

TY:B-Romvu TmhO'BA.TVTA., ScJiott. 

To the synonymy of tliis species as given by Engler add : — 
JEngler in Bull, Boe. Toso. di Ort, iv. p. 301 ; Be f Tint {At, Born, 
^ Ba^,\ p. 15. — T. siamense, JEngler in DO. Monog, ii. p. 615. — 
T. triste, Griffith^ Botulm^ iii. p. 145.— Ai‘um orixense, Bocob., 
Lodd, Bot. Cal), t. 422. 

I can find nothing whatever whereby to separate T. siamense 
from T, trilohaium ; the synonym B, triste, G-riff., is entirely 
omitted by Engler. Erom his monograph it appears that he has 
seen very few specimens of T, trilohaium. The following are con- 
tained in the Kew Herbarium : — • 

{Tliwaiies no. 2896! Walker no. 1231); Bengal 
jUk no. 5999 ! B[ook, f ^ ThomsmX Jenkins !); Assam {Masters) j 
lAGTgxxi {Griffith no. 59981); Malacca {Griffith nos. 5996=T. 
triste, Griff . ! 5997 !) ; Siam {Behomhurgk no. 334== T, siamense, 
Bngl.l)] Wallich, Oat, no. 8829o!; Dacca (0. B, Clarke nos. 
17082 1 6739 1). 

T, Htjeoeliakom, Bchott, vide JJ, B, Brown in Gardeners^ 
Chronicle, 1879, n. s. xii. p. 70, sub JBLeterostalis BLuegeliana; arid 
Bchott, Gen, Aroid, t. 18. f. 4-6. 

Engler, in DC. Monog. Phanerog. ii. p. 618, places this as a 
variety of 27. dwersifolium,'^^. It maybe so; but there are 
differences in the inflorescence that ought not to be overlooked. 

In T. Huegelianum, Schott, the appendix of the spadix is as long 
and usually very much longer than the rest of the spadix ; the 
neuter interval (between ovaries and anthers) is covered in the 
upper part with very small pointed deflexed tubercles, which 
almost become obliterated in drying. 

In 27. Wall., the appendix of the spadix is shorter 

than the rest of the spadix, and much more slender than that of 
T. JSuegelianum ; the upper part of the neuter interval covered 
with short deflexed subulate-pointed tubercles, which are di- 
stinctly seen in the dried state, and are longer than those of 27. 
Muegelianmn, The spathe, too, seems to be smaller than that of 
27. JBLuegelianum, 

The only specimens of 27, div&rsifolitm I have seen belong to 
no. 8933 a of Wallich’s Catalogue, from Hepal, the type of this 
species I No. 8933 b, irom Kumaon, is 27. Muegelianum, Schott. 
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TrpHOHiiTM cusPiBATTJM, Dcvie, 

To the synonymy of this plant as given by Engler, add : — Arum 
angulatum, Qriff, iii. p. 143 ? — A, flagelliferum, Griff. 

UTotulcBi iii. p. 144.— A. llagelliforma, Griff. Itinerary Hotes^ 
p. 13. no. 193. 

Additiokai/ Icones. 

T. BiVAEiOATirM, Bcne. Schott^ Gen. Aroid. t. 17; Bo-Mohoii^ 
Zoussets^ 2nd ed. xix. t. 4.^ — Arum trilobatum, Lodd, JBot, Cab. 
t. 516; Ungler in Bull. Soc. Tosg. di Ort. iv. p. 300; ^ Beprint 
(Ar. Born. ^ Bqp.% p. 14. — ?Xern. BLort. t. 285 (ea; Britzel). 

Helicopktllttm, Schott. 

ADDITIOEfAti ICOMS. 

H. A2;rGTJSTATTrM, Schott, Aroid. p. 20, t. 29; Schott; Gen. Aroid. 
t. 20. figs. 2, 9-11, 14, 15. 

H. CEASSIPES, Schott, Avoid, p. 20, t. 28 ; Schott, Gen. Aroid. 
t. 20. figs. 1, 3-8, 13, 16-29. 

H. Oliyieei, Schott, Avoid, p. 20. t. 30. 

Helicodicebos, Schott. 

ABDITIOlirAE IcONES. 

H. Schott, Geel Sert, Bot. 6. t. 49. 

DnkcmoVhVB, Schott. 

Additiok-al IcOMS. 

D. Schott, Icon. Ar. t. 23-24,— Arum Dracunculus, 

L., Tram. Linn. Soc. xxii. p. 407, t. 68. f, 16-19 (germination). 

D. CAKAEiENsis, Schott, Icon. At. t. 25. 

EXPLANATION OF THE PLATES. 

Plate IY. 

Cryptocoryne cmdata, N. E. Br. 

Pig. 1. Leaf, natural size. 

2. Spathe, natural size. 

3. Base of spathe cut open, magnified 2 diameters. 

4. Spadix, magnified 5 diameters. 

5. Anther, seen from above, magnified 25 diameters. 
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Fig. 6. Anther, side view, magnified 25 diameters, 

7. Fruit, natural size. ' 

8. Fruit, longitudinal section, natural size. 

9. Seed, magnified 2 diameters. 

10. Embryo, showing the leaves of the plumule at a slightly displaced, 

magnified 4 diameters. 

11. Embryo, longitudinai section, magnified 4 diameters. 


Plate V. 


Fig. 1. Part of plant, natural size. 

2. Female spadix, slightly enlarged. 

3. Male spadix, slightly enlarged. 

4. Ovary, enlarged. 

5. Ovary, longitudinal section, enlarged. 

6. Ovary, transverse section, enlarged. 

7. Two groups of stamens, enlarged. 


Plate VI. 

AriscBma pulGhrum, K. E. Br. 

Fig. 1. Part of leaf, natural size. 

2. Inflorescence, natural size. 

3. Spadix, natural size. 

4. Ovary, enlarged. 

5. Ovary, longitudinal section, enlarged. 

6. Ovary, transverse section, enlarged. 

7. Ovule, enlarged. 

Figs. 8 and 9, Organs showing a transition from ovaries to neuter organs, 
enlarged. These are shown in position upon the spadix in fig. 3 
at 5. 
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Notes on a Collection of Mowering Plants made by L. Kitcliing, 
Esq., in Madagascar in 1879. By J. Q . Baker, E.E.S. 

[Read November 4, 1880.] 

(Plates VII. & y III.) 

Ik tbe present paper I wish to describe 28 new flowering plants, 
and notice a few of tbe most interesting of those already known, 
wbicbL are contained in a collection made last year (1879), during 
an extensive missionary tour in Madagascar, by my friend Langley 
Eitcbing of Leeds. Tbe party to wbieh be belonged landed at 
Tamatave and first made their way to Antananarivo, tbe capital city 
of tbe Hovas, which is situated on a dry bare rocky eminence about 
70 miles from the coast in S. lat. 19°, at an elevation of about 
eight thousand feet above sea-level. The principal districts in 
which the plants were collected are the northern and eastern 
slopes of the mountains of Ankaratra, the highest range in the 
island, situated some thirty miles south-west of the capital, in the 
province of Imerina, or, as Bojer wrote it, Emirna, attaining an 
elevation of 9000 feet or more. The Betsileo country occupies 
the central nionntain-range between the 21st and 22nd parallels 
of latitude, and the Ibara country lies still further south. Tanala 
occupies the slope of the central mountains towards the eastern 
coast between lat. 21° and 23° The part visited was the neigh- 
bourhood of the town of A'manga, in the extreme north. I have 
already, in the J ournal of Botany, 1880, p. 326, given a full list of 
the Perns of the collection. There are now upwards of 200 spe- 
cies known in the island, of which Mr. Kitching gathered about 
120, of which 10 proved to be new. The majority of the 200 
are, of course, tropical and subtropical types; but the higher 
mountains, like those of Bourbon, produce a few characteristically 
temperate forms, such as Lycopodium clavattm^ Wephrodium Mlw’- 
mas, and Aspidium aculeatim. The flowering-plants of the island 
are much less fully known than the Perns ; and we have in the Kew 
herbarium considerable collections made by Bojer, Lyall, and 
Meller, which have never been worked out specifically. 

Eakukcuitts RiKKATUSjPw. Ankaratra mountains. Widely 

spread in the Cape and Tropical Africa. 

Clematis (§ Plammfla) ibareksis, n, gp. 

A climber, with very slender obscurely pubescent branches. 
Pully-developed leaves pinnate ; petiole 1~1| in. long; leaflets 
5, ovate-lanceolate, cuspidate, rounded at the base, dentate, 2-3 
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in* long, all distinctly stalked, green and obscurely pubescent 
above, grey and more densely pubescent beneatb. Flowers form- 
ing a lax panicle a foot long at tbe end of tbe branebes, its 
lower forks about as long as the fully-developed leaves wbicb 
subtend them, and bearing five flowers in a lax deltoid raceme. 
Sepals and stamens not seen. Acbene suborbicular, compressed, 

in. long, obscurely stipitate, with a densely plumose, curved, 
persistent style above an inch long. — Ibara country. Belongs 
to DeCandolle’s first group of tbe section Flammula, near G. 
Vitalba, 

Clematis (§ Flammula) steigielosa, Baker, n. sp. 

A climber, with slender branches, the young ones clothed with 
dense, short, brown pubescence. Leaves pinnately trifoliolate ; 
petiole above an inch long ; leaflets ovate or ovate-oblong, acute, 
cuneate at the base, crenate, rigidly subcoriaceous, 3-4} in. long, 
obscurely hispid on tbe upper surface when mature, nearly gla- 
brous beneath, with raised veins and veinlets. Inflorescence a 
very lax few-flowered panicle, terminal on the branches, the forks 
from tbe axils of the fully-developed leaves bearing 3-9 distant 
flowers. Sepals oblong, obtuse, whitish, densely pilose on the 
outside, under an inch long. Stamens nearly as long as the 
sepals. Style in the flowering stage J in. long, densely plumose. 
— Tanala. Gathered also by Dr. Meller in 1862 in the Anevoca 
valley, between Tamatave and Antananarivo ,- and a nearly allied 
species, with 5-foliate leaves with smaller entire leaflets, by Bojer 
in woods at Mazangay. It is a near ally of tbe only Mauritian 
species, G. mauritiana, Lam. 

Clematis oligophtlla, BEook, le. t. 80. Mr. Eitcbing’s fine 
range of specimens from tbe Ankaratra mountains show clearly 
that this is a variety, with laciniated leaflets, of (7. trijtda. Hook. 
Ic.t.79. 

HTMPHiBA STELLATA, WUld, Between Tamatave and Anta- 
nanarivo. 

Aphloia TUEAiPOBMis, Henwe#. Ankaratra mountains and 
between Tamatave and Antananarivo. 

PoLTGALA voLTTBiLis, Bojer, Ankaratra mountains. 

GoMPHIA DELTOIDEA, n. sp. 

A tree or shrub, glabrous in all its parts. Stipules deciduous ; 
petiole very short; blade oblanceolate-pblong, acute, cuneate at 

x2 ■ ■ ■ 
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tliebase, finely serrated, rigid in texture, glossy on botli surfaces, 
3-4 in, long, Flowers in a sessile deltoid terminal panicle about 
as long as the leaves 3 pedicels strict, glabrous, in. long; bracts 
minute, lanceolate. Sepals oblong, subacute, much imbricated, 
under | in. long. Petals obovate-euneate, bright yellow, half as 
long again as the sepals. Filaments nearly obsolete ; anthers 
half as long as the petals, erect, connivent, dehiscing by a distinct 
pore at the side of the tip of each cell. Style a little protruded 
from tbe calyx. Fruit not seen. — Between Tamatave and Anta- 
nanarivo. Three Madagascar species of this genus are figured 
in DeCandolle’s memoir on the Ochnacese^ The present plant 
comes nearer the common Asiatic Gr, angustifolia than any of 
these, differing in the more distinct serrations of the leaves and 
fewer larger flowers to a panicle. 

Calodrtum tubtflobum, JDesD, Mr. Eitching’s excellent 
specimens from the Ibara country show clearly that the petals 
are perfectly free when the flower expands, so that the genus 
cannot be maintained as distinct from Quivisia, with which 0. 
BeCandolle has united it in his recent monograph. 

Yms (§ Oisstrs) MiOBonimRA, JBaJcer, n. sp. 

A shrubby climber, nearly glabrous in all its parts. Stems 
slender, angular, striated; tendrils much curved spirally aboye 
the base, simple, margined by a couple of narrow crisped wings. 
Leaves deltoid, bipinnate, immature at the flowering time, dis- 
tinctly petioled, thin in texture, green on both sides; leaflets 
ovate-acuminate, inciso-serrate, placed singly on the main rachis, 
except the lowest, which are opposite, ternate, and distinctly 
stalked. Flowers in a dense cyme 3-4 inches broad, on a short 
stout leaf-opposed peduncle; bracts obsolete; pedicels erect, 
in. long. Flowers tetramerous. Calyx green, glabrous, 
truncate, patellssform, |-| lin. diam. Bud oblong. Petals bright 
red, in. long, falling without expanding. Style filiform, under 
^ in. long. — ^Ankaratra mountains, gathered previously by 
Mr. Pool. Marked from all the Tropical- African species by its 
pinnate leaves. 

Inutoofeba Bo jfbi, Baker ^ n. sp. 

stiff, terete twigs, 

thinly clothed white hairs. Leaves about | in. 

leaflets 9-11, oblan- 

ceolate^ obtuse with a cusp, narrowed gradually 
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to the base, firm in texture, in. long, thinly coated on both 
sides with adpressed white bristly hairs. Flowers in copious 
capitate racemes about as long as the leaves ; pedicels finally 
in. long ; bracts minute, deciduous. Calyx campanula te, 

in. long, clothed with adpressed black and white hairs ; teeth 
lanceolate, as long as the tube. Corolla purple, 5 in. long ; blade 
of the standard nearly orbicular. Pod straight, brown, subterete, 
thinly bristly, about | in. long, many-seeded. — ^Ankaratra moun- 
tains. Grathered previously by Bojer and Lyall, and distributed 
by the former under the manuscript name of L pol^^ht/lla, hat 
quite different from the Indian plant so called by DeCandolle. 
It does not fit into any of the groups defined in the * Flora of 
Tropical Africa,’ having the narrow leaves of the Steno^hyll(S in 
combination with a shrubby habit and congested capitate racemes. 

InDIGOPEBA LEUCOOLADA, n. sp. 

A shrub, with pale, slender, glabrous woody branches. Leaves 
1-1 in. long; petiole very short; stipules minute; leaflets 7, 
oblaneeolate-oblong, alternate, petiolul ate, obtuse, with a minute 
cusp, green and glabrous on both sides, the upper in. long, 
the lower smaller, suborhicular. Flowers in copious congested 
racemes about as long as the leaves; bracts minute, linear; 
pedicels under in. long- Calyx obliquely campauulate, J lin. 
long ; teeth linear or deltoid-cuspidate, shorter than the tube. 
Corolla purple, glabrous, in. long; blade of the standard 
ohovate. Staminal tube as long as the corolla. Ovary linear, 
multiovulate. Pod not seen. — ^Ankaratra mountains. Belongs 
to the section Tkictoriae, near I. Scliwiperi, I aub. & Spach. A 
much smaller species, not at all argenteous. 

Besmodium Scalpe, DC. Betsileo country. 

D. OXTBRAOTETTM, JDG. Between Tamatave and Antananarivo, 

Clitoeialasoiva, Bojer, Between Tamatave and Antananarivo. 

Stbongylodon madagascaeiensis, Baker f n. sp- 

A shrubby climber, glabrous in all its parts. Leaves pinuately 
trifoliolate ; petiole 1^-2 iu. long ; leaflets obovate or oblong cus- 
pidate, entire, ratber rigid in texture, green on both sides, lg-2 
in. long ; stipeUffi minute, persistent, subulate. Mowers in dense 
lateral racemes about 3 in. long, with tumid nodes, bearing each 
a pair of flowers; peduncle as long as the raceme; pedicels 
slender, au iucb long. Calyx green, campanulate, |-i in. long ; 
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teeth verj short. Corolla red ; standard reflexing, the oblong 
acute blade an inch long ; wings standing forward, oblique oblong, 
more than half as long as the standard j keel half as long again 
as the standard, narrowed gradually into an acute incurved beak. 
Style and stamens reaching into the beak of the keel. — Between 
Tamatave and Antananarivo. A striking plant, with flowers rather 
like those of Clianthus punicem. There are only two or three 
species known previously, in Ceylon and Polynesia. 

PiOHEOSTACHTS TENriEOLiA, Benth Aukaratra mountains. 

Ettbus EosiEEOLitrs, Smith. Between Tamatave and Antanana- 
rivo. 

Bbexia MADAOASCABiENSis, Tliotmrs. Between Tamatave and 
Antananarivo. 

Bbxophtllitm calyotnttm, Salisb. Between Tamatave and 
Antananarivo. 

Kitchingia, Baker ^ genus novum. Nat. Ord. Orassulacece. 

Flowers tetramerous. Calyx small, gamosepalous, campanulate, the 
deltoid or deltoid-orbicular segments as long as the tube. Corolla 
gamopetalous, tubuloso-campanulate, the 4 orbicular or deltoid- orbicular 
segments much shorter than the tube. Stamens 8, slightly biseriate, 
inserted at above the middle of the corolla-tube 5 filaments filiform j 
anthers minute, globose. Carpels of the pistil 4 , free, diverging j ovaries 
small, oblong, multiovulate j styles filiform, long, slender; stigma capi- 
tate j hypogynous scales minute, quadrate, truncate. Follieles small, 
oblong, membranous, many-sgeded. — Succulent perennial glabrous herbs, 
with fiexuose stems, numerous opposite sessile or petioled crenate fleshy 
cauline leaves, and large bright-red flowers in lax terminal cymes. Allied 
to BrpophyUum, from which it recedes by its small calyx and divergent 
carpels. 

Kitchtngia obacilipes, Baker. (Plate YII.) 

Stems slender, terete, flexuose from a decumbent base, |--1 ft. 
long, sending out root-fibres from the lower nodes. Leaves op- 
posite, oblong, obtuse, shortly petioled, about an inch long, cuneate 
at the base, deeply crenate. Flowers 3 - 6 , in' a lax terminal cyme ; 
bracts very minute ; pedicels very slender, in. long, thickened 
beneath the calyx. Calyx ^ in. long, the semiorbicular obtuse 
segments as long as the tube. Corolla bright red, 1-1^ in. long, 
the tube broadest at the middle, where it is half an inch in dia- 
meter ; segments semiorbicular, |in,long. Stamens inserted just 
below the throat of the tube, those opposite the corolla-segments 
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a little Mglier tlian the other four ; filaments filiform, rV^lV 
long ; anthers black, globose. Ovaries oblong, -J- in. long, cuneate 
at the base and apex ; styles very slender, nearly an inch long ; 
stigma minute, capitate. — ^Betsileo-land, on trunks of trees in the 
forests. 

Kitchinoia campanulata, Baker. 

Stems stouter than in the other species, terete, flexnose. 
Leaves sessile, linear-oblong, obtuse, cuneate at the base, con- 
spicuously crenate, 2~3 in. long. Mowers 12-20, in a lax globose 
compound terminal cyme ; bracts minute, linear; pedicels |-| in. 
long. Calyx ^ in. long ; segments deltoid, subacute, rather 
longer than the tube. Corolla bright red, f in. long, the tube 
broadest at the throat, where it is -J- in. diam.; segments deltoid- 
orbicular, half as long as the tube. Stamens inserted about the 
middle of the corolla-tube ; filaments filiform, -J— in. long ; 
anthers minute, globose. Ovaries oblong, | in. long ; style rather 
longer than the ovary ; stigma minute, capitate. — Betsileo-land. 

COTTLEDOir PANNOSA, n. sp. 

Main stem creeping to a length of a foot, rooting from the 
nodes, terete, densely coated, like the leaves on both sides, with 
a thick mass of white woolly hairs, sending up short leafy branches, 
some of which terminate in an inflorescence. Leaves ei’owded 
towards the tips of the branches, opposite, decussate, oblong, 
entire, under an inch long, densely coated on both sides wfith 
persistent white hairs. Peduncle stiffly erect, under half a foot 
long, pubescent, furnished only with a single much-reduced leaf 
above the middle. Flowers few, tetramerous, arranged in a lax 
simple terminal cyme ; bracts minute, lanceolate ; pedicels erect, 
densely pubescent, about | in, long. Calyx campanulate, pubes- 
cent -J— ^ in. long ,* segments deltoid, acute, longer than the tube. 
Corolla red-purple, | in. long; segments oblong-spathulate, 
minutely cuspidate, thinly cottony on the outside. Stamens 
inserted about the middle of the corolla-tube; filaments rather 
flattened, § in. long ; anthers minute, globose. Carpels with a 
linear-oblong ovary, J in. long, narrowed gradually into a subulate 
style.— Ankaratra mountains. Eemarkable in tbe genus for its 
creeping and rooting main stem, densely matted pubescence, and 
tetramerous flowers. 

Droseea bamentacea, BurcheTl (D. madagascariensis, DC.). 
— Betsileo-land and Ankaratra mountains. Extends to the Cape, 
Angola, and Upper G-uinea. 
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COMBEETITM PACHYOLADUM, !Ba7cer, H. sp. 

A tree 20-30 feet high, with stout terete brauchlets coated with 
brown tomentum. Leaves shortly petioled, opposite, oblong, 
obtuse, entire, rounded at the base, rigidly subcoriaceous, 4-6 in. 
long, glabrous on the upper surface, minutely pubescent beneath, 
with prominent veins and veinlets. Plowers in an ample termi- 
nal deltoid panicle, the lower branches of which are compound 
and subtended at the base by large leaves, the upper simple and 
subtended by small ones; racemes dense, subsecund, 1-3 in. 
long ; pedicels spreading, ^ bracts minute, subulate, 

riowers pentamerous. Calyx campanulate, g in. long ; teeth 
ciliated, deltoid, shorter than the glabrous tube. Petals oblong, 
bright crimson, twice as long as the calyx-teeth. Stamens 10, 
exserted in- beyond the petals ; filaments bright red ; anthers 
small, oblong, versatile. Emit not seen. — Between Tamatave 
and Antananarivo, where it was gathered by Dr. Meller in 1862. 
A near ally of the well-known G. (JPoiwcea) coccineim, Lam., from 
which it differs hy its small flowers, leaves rugose beneath, <fec. 

WoODEOEDiA EiOEiBUTOA, Sulisb. Ibara country, 

Laoeestecemia mabaoascaeieitsis, n. sp. 

A shrub, with slender, straight, terete, finely pubescent branch- 
lets. Leaves ohlanceolate, obscurely petioled, obtuse, with a 
minute cusp, narrowed gradually from the middle to the base, 
entire, rigidly subcoriaceous, an inch long, green, with minute 
black dots on the upper surface, whitish, with more copious and 
more distinct black dots beneath. Flowers pentamerous, in lax 
racemes, with leaves from the nodes ; pedicels erecto-patent, 
Calyx campanulate, not at all plicate, | in. long, 
with a thin coating of white tomentum outside, and minutely 
dotted like the leaves ; teeth deltoid, much shorter tlian the tube, 
spreading or reflexing. Petals ohlong-unguiculate, bright mauve- 
purple, I in. long. Stamens inserted low down in the calyx-tube, 
I in. long ; filaments erect, bright mauve-purple ; anthers minute, 
globose, bright yellow. Style filiform, just overtopping the sta- 
mens ; stigma capitate. Fruit not seen. — ^Ibara country. Adds 
this well-known genus of Tropical Asia to the flora of Madagascar. 
It is not known on the African continent. 

Bxchotaothee^ mabagascaeiefsis, Trimia. Between Tama- 
tave and Antananarivo. 
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Albebta laxtbteolia, Baker ^ n. sp. 

A shrub or small tree, with slender terete branchlets, glabrous 
in all its parts. Leaves shortly petioled ; stipules deltoid, sca- 
riose, deciduous; blade oblong or obovate-oblong, obtuse, entire, 
I-2J in. long, rigidly subcoriaceous, glossy and bright green 
above, paler beneath, with prominent veinlets. Flowers in dense 
cymes from the end of the branchlets and axils of the upper 
leaves; pedicels finally in. long. Calyx oblong-cylindrical, 
angled, \ in. long; calyx- segments oblanceolate, obtuse, equal, 
persistent, finally I in. long, pale brown, conspicuously veined, 
moderately firm in texture. Corolla tubular, reddish, \ in. long, 
with 5 deltoid contorted segments. Anthers 5, linear, hairy, in- 
serted near the throat of the corolla-tube ; filaments very short. 
Style much exserted from the corolla-tube.—- Ankaratra moun- 
tains. This is the Madagascar species of the genus alluded to in 
theVGenera Plantarnm.’ It was gathered long ago by Bojer, 
who says on his label that the Malagash name for the tree is 
“ La-ldona.” The only other species known is a^plant of the Cape. 

Yernonia (§ DEOANEiTBxrM) TANALBNSis, Baker ^ n. sp. 

A shrub, with slender terete branchlets, clothed with dense 
short brown silky pubescence. Lea ves alternate, distinctly petioled, 
broad oblong, acute, cuneate at the base, 2-3 in. long, minutely 
dentate, moderately firm, in texture, nearly glabrous above, thinly 
matted with persistent brownish silky pubescence beneath. 
Heads 12-20, in a dense terminal corymb on short ascending 
pubescent pedicels Involucre hemispherical, under 

^ in. diam. ; bracts 3-4i-seriate, lanceolate, the outer rows gra- 
dually smaller, dull brovm, thinly pubescent. Achenia multicos- 
tate, only seen immature ; pappus of about 30 whitish shortly 
ciliated setsa under ^ in. long. Corolla purple, with a tube as 
long as the pappus and a funnel-shaped limb with linear segments. 
Style-arms 1 line long. —Tanala. Allied to the Abyssiiiian F, 
ITochstet feri,' Schultz Bip* ^ : 

Oentatjeopsis FBUTicosA, jDC 7. Tanala. 

SeNECIO MICBOnONTUS, n. sp. 

A glabrous herbaceous perennial, with erect stems a foot or a 
foot and a half long, simple below the iiifioreseence. Lower leaves 
crowded near the base of the stem, simple, oblong-spathuiate, 
obtuse, minutely inciso-crenate, the lowest almost petioled, but 
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dilated at the base, 2-4 in. long, those next above them 
oblong-lanceolate, amplexicanl, those of the upper part of the 
stem much smaller, lanceolate-acuminate. Heads 4-12, in a 
dense or lax terminal corymb. Involucre campanulate, ^ in, 
diam., with a few linear outer bracts, besides the equal main 
ones, which are linear, glabrous, with a paler border on each side 
of the green keel. Outer flowers with a yellow ligule as long as 
the involucre, Achene ^ in. long, pubescent, with five strong 
ribs ; pappus soft, white, caducous, as long as the achenes.— An- 
karatra mountains. G-athered previously by Bojer in the pro- 
vince of Emirna. Hearly allied to the Cape S, coronatus, Harv. 
(Cineraria, Thuub.). 

Oerbera podophtlla, Baker, n. sp . 

An acaulescent perennial herb, with, a densely silky rootstock. 
Leaves 4-6 in a radical rosette ; petiole 1-lJ in. long, clothed 
with dense, short, spreading liairs ; blade oblong, subentire, 
rounded at the base, 1^-2 in. long, moderately firm in texture, 
hairy principally on the midrib beneath. Scape about a foot long, 
clothed throughout, especially just below the solitary capitulum, 
with soft pale brown, spreading hairs. Involucre campanulate, 
I in. diam. ; bracts few, linear, subequal, densely silky. Achenes 
only seen immature, glabrous, cylindrical. Outer flowers pistil- 
late only, with a bright yellow ligule -I- in. long. Pappus -I— in. 
long, composed of very copious soft white setse. Disk-florets 
pale yellow, hermaphrodite, with a tube as long as the pappus 
and short bilabiate limb.— Ankaratra mountains. Nearly allied 
to (?. Schultz ^ The widely-spread G. 

Cass., which is common to the Cape, Tropical Africa, and the 
Himalayas, also occurs on the mountains of Madagascar. 

Lettcotho® littoealis, bo* Ankaratra mountains. 

MiESA LANCEOLATA, Mrsk* Tanala. 

Babula laurifolia, Bojer. Between Tamatave and Antana- 
narivo. 

Jasminum Kitchingu, Baker, n. sp. 

A shrub, with slender terete hranchlets, finely pubescent in an 
early stage. Leaves opposite, nearly sessile, pinnate; leaflets 
7-9, oblong or the end one ohovate, obtuse, cuspidate or emargi- 
nate, |-1 in. long, rather firm in texture, green and glossy on both 
sides, slightly pubescent beneath. Flowers 8-12 in a terminal 
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corymb, and also singly from the axils of some of the upper 
leaves, on long slender erect pedicels. Calyx -J- in. long, the 6 
linear teeth half as long as the campannlate tube. Corolla white, 
with a cylindrical tube in. long, and 6 lanceolate, acute, con- 
torted patent segments nearly as* long. Anthers sessile at the 
dilated top of the corolla-tube. — ^Betsileo-land. Allied to the 
Abyssinian J, fiorilundum, E. Br., from which it differs by its 
subsessile leaves, more numerous leaflets, and short calyx-teeth. 

Yikca lance a, Bojer. Ankaratra mountaius and Betsileo 
country. 

Steychnos spinosa, Lam. Between Tamatave and Antanana- 
rivo. 

Chibonia MABAOASOABiENSis, Balcer, n. sp. 

A herbaceous perennial, much branched from the crown of the 
root, with slender, square, finely pubescent stems not more than 
2-3 in. long. Leaves subsessile, oblong, acute, entire, cuneate 
at the base, about | in. long, nearly glabrous. Blowers penta- 
merous, solitary, erect, terminal, rarely axillary, on slender as- 
cending pedicels Calyx green, glabrous, | in. long, 

with a short funnel-shaped tube and 5 large lanceolate segments. 
Corolla pink, rotate, with a tube as long as the calyx and 5 oblique, 
oblong, obtuse spreading segments J in. long. Anthers linear- 
oblong, erect, connivent, a third as long as the corolla-segments, 
not twisting up when mature. Capsule ampullseform, glabrous, 
rather longer than the calyx. — ^Between Tamatave and Antanana- 
rivo. Adds this well-known Cape genus to the Madagascar flora. 

Taohiadenits CABiNATTJS, Griseh. Between Tamatave and An- 
tananarivo. 

Limnanphembm iNBictJM, Qriseh, Ankaratra mountains. 

SoptrBiA MABAGtASCABTENSis, BentTi. Between Tamatave and 
Antananarivo. 

HaLLEEIA LIOUSTEIFOLIA, Eaiber, n. sp. 

A much-branched shrub, glabrous in aU its parts, with quadr- 
angular branchlets. Leaves opposite, shortly petioled, oblong, 
obtuse, minutely cuspidate, subentire, l-lj in. long, rigidly coria- 
ceous, green on both sides. Blowers in sessile umbels from the 
axils of the leaves, on slender glabrous pedicels in. long, which 
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are usually without hracteoles, but have rarely one or two minute 
ones. Calyx broadly eampanulate, in. long, firm in texture, 
green, with 5 obscure subdeltoid teeth. Corolla oblong from a 
cylindrical base, bright red, |-4 long, the lobes short and 
obscure. Stamens 4, exserted, the filiform filaments inserted at 
the throat of the contracted lower portion of the corolla-tube ; 
anthers with 2 small, oblong, divaricating lobes. . Style filiform, 
about an inch long.^ — Betsileo-land. This is not the undescribed 
Madagascar species mentioned in the ‘ Q-eneta Plantarum,’ ii. 936, 
which has smaller, ovate, distinctly dentate leaves and conspicuous 
calyx-segments, and is closely allied to JET. elliptiGa, Linn., of the 
Cape. 

CoLEA ELOEiBTODA, Bojer* Between Tamatave and Anta- 
nanarivo. 

Kioelia madagascaeiensis, Balcer, n. sp. 

A shruh with the leaves in a rosette at the tip of the branch- 
lets, not fully developed at the fiowering -time, distinctly petioled, 
imparipinnate ; leafiets 7 -jugate, oblanceolate, slightly pubescent, 
the lowest binate. Blowers 6-10 in a corymbose cyme at the 
end of the branchlets ; pedicels cernuous, inch long; bracts 
minute, deltoid, deciduous. Calyx eampanulate, glabrous, an inch 
long ; segments semiorbicular, shorter than the tube. Corolla 
infundibuliform, bright red, 3-3-^ in. long ; tube dilated gradually 
from the base to a throat above an inch in diameter, pilose at the 
insertion of the stamens ; segments subequal, oblong, obtuse, 
under an inch long. Stamens 4, decurved, inserted near the 
base of the tube, reaching to its throat filaments filiform, above 
an inch long ; anthers cordate-ovate, obtuse, versatile, -J- in, long. 
Ovary cylindrical ; style reaching up to the anthers ; stigma with 
two oblong lamellm. — Ibara country. Differs from K, mihio'pica^ 
Dene, in Deless. Ic. vol. v. t. 93 a, by its more numerous leaflets, 
the lower ones binate, corolla-tube dilated gradually from the 
base to the throat, and corolla-segments about half an inch 
broad. 

Phyleaetheon BoJEEiAKirM, BQ, Betsileo-land. 

MmxTLOPSis sPEoiosA, n. ap. 

A difcs perennial, with square stems, conspicu- 

ously constricted above nodes, the young branches clothed 
glandular pubescence. Leaves petioled, oblong- 
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lanceolate, acute, glabrous, finely dentate. Flowers in an ample 
terminal panicle witli spreading, few-fiowered, secund, glandulose, 
slender brandies, with small oblong bracts similar to the leaves in 
texture, produced at tbe base of the primary and secondary pedi- 
cels. Calyx ^ in. long, densely glandular-pubescent, cut down 
nearly to the base into linear segments. Corolla glabrous, bright 
yellow, twice as long as the calyx, with an oblique oblong 
decurved tube' nearly half an inch in diameter, and 5 small 
orbicular, subequal, ascending segments. Stamens 4, included, 
arcuate, inserted about the middle of the corolla-tube. Style 
filiform, as long as the corolla. Capsule oblanceolate, glabrous, 
rather longer than the calyx. — Betsileo-land and Tanala. Two 
Madagascar species of the genus have been gathered previously. 

CLERODE3S-DE.O]Sr MACROCALTCm tJM, n. Sp. 

Shrubby, glabrous in all its parts. Leaves shortly petioled, 
oblong-lanceolate, acute, entire, moderately firm in texture, green 
on both sides, 2^3 in. long. Flowers in a lax terminal panicle, 
with cymose branches ; bracts minute, linear ; pedicels slender, 
ascending, in. long. Calyx oblong, glabrous, half an inch long ; 
segments 5, deltoid. Corolla suhrotate, with a cylindrical tube 
twice as long as the calyx, and 5 nearly equal spreading, obovate, 
obtuse segments half an inch long. Stamens 4, reaching to the 
top of the limb ; anthers minute, oblong. Style filiform, nearly 
2 in. long, cleft at the stigmatic apex. Fruit not seen. — ^Tanala. 
Bemarkable in the genus for its very large calyx and nearly equal 
corolla-segments. 

Salvia cetptoclaUa, Baker ^ n. sp. 

A shrub, with long, straight, finely pubescent, wand-like 
branches, entirely hidden by the ascending leaves. Leaves crowded 
up to the base of the raceme, sessile, oblanceolate-oblong, suboh- 
tuse, minutely crispato-crenulate, l-lf in. long, rigidly coriaceous, 
green, rugose, and shortly pubescent on the upper surface, densely 
matted with persistent white tomentum beneath. Eaceme mo- 
derately dense, 2-3 in. long, the flowers about four in a whorl ; 
pedicels | in. long ; bracts small, oblong-laneeolate, leaf-like in 
texture. Calyx under ^ inch long, green or purple, finely glan- 
dular-pubescent ; upper lip \ in. long, with three lanceolate-cus- 
pidate teeth ; lower lip with two large lanceolate-acuminate teeth. 
Corolla reddish, 1-1| in, long, the tube dilated gradually from 
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tlie base to a throat J in. diam. ; upper lip oblong, | in, long ; 
lower as long, with a deltoid central lobe. Stamens protruding a 
little from the corolla ; upper arcuate fork of the connective | in. 
long ; lower deflexed, J in. long, polliniferous at the tip. Style 
arcnate, a little longer than the stamens.— Ankaratra mountains. 
This and the three ' following species are nearly allied. They 
quite correspond with the section Uusphaoe of the subgenus 
Salvia proper, as defined by Bentham in the ‘ Genera Plantarum,’ 
except that they have not the ring of hairs at the insertion of the 
stamens inside the corolla-tube, as in S. officinalis and other well- 
known species of the Mediterranean region. 

Salvia lexjoodeemis, Balcer^ n. sp. 

A shrub, with long, slender, wand-like branches, which are 
quite hidden by the crowded ascending leaves, and thinly coated 
with white tomentum, like that of their under surface. Leaves 
subsessile, oblanceolate-oblong, obtuse, minutely crenulate, not 
more than an inch long, rigidly coriaceous, pale green, and thinly 
tomentose on the upper surface, not rugose, as in the last species, 
matted with adpressed, thin, white, persistent tomentum beneath. 
Baceme sessile, 2-3 in. long, the flowers 5-6 in a whorl ; pedi- 
cels in. long, erecto-patent ; bracts deltoid, connate at the 
base. Calyx ^ in. long, densely glanduloso-pilose ; tube infundi- 
buliform ; upper lip | in. long, with 3 lanceolate-deltoid teeth, the 
central one the smallest ; lower lip with two larger deltoid- 
cuspidate teeth. Corolla whitish, 15-16 lines long, the tube 
dilated gradually from the base to a throat ^ inch in diameter ; 
upper lip suborbicular, in. long; lower in. long, deflexed, 
with a cuneate central segment in, broad. Stamens just ex- 
serted from the upper lip of the corolla ; arcuate upper fork of 
the connective | in. long, including the anther ; lower fork short, 
deflexed, polliniferous at the tip. Style arcuate, filiform, a little 
longer than the stamens.— Betsileo country. 

Salvia sessilifolia, Baker ^ n. sp. 

A shrub, with slender woody branches, densely clothed with short, 
spreading, whitish hairs. Leaves sessile, crowded, spreading or 
ascending, pblanceolate-spathulate, subobtuse, erispafco-crenulate, 
in. long, moderately firm in texture, green, rugose, and shortly 
pubescent on the upper surface, thickly matted with persistent 
w|iife tomentum beneath. Eaceme sessile, terminal, 2-3 in. long, 
the flowers 4“6 in a whorl ; pedicels erecto-patent, in. long ; 
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bracts ovate or lanceolate, leaf-like in texture, the lower as long as 
the calyx. Calyx inf undibulif orm, pubescent, ^ in. long, green or 
purple ; upper lip ^ in. long, with three deltoid teeth with long cusps ; 
lower lip with two larger lanceolate-acuminate teeth. Corolla 
red, 1~1|- in. long, slightly pubescent, the tube gradually dilated 
from the base to a throat -I- in. diam. ; upper lip oblong, cucullate, 
in. long ; lower lip shorter, deflexed, with a broad cuneate 
central lobe. Stamens considerably exserted from the upper lip 
of the corolla ; arcuate upper fork of the - connective about ^ in. 
long ; lower fork short, deflexed, polliniferous at the tip. Style 
arcuate, protruded beyond the anthers. — Ankaratra mountains. 

SaLYIA POEPHYEOCALTX, n. sp. 

A shrub, with slender terete branches, densely clothed with 
short spreading whitish hairs. Leaves sessile, ascending, 
oblong, sub obtuse, crispato-crenulate, about an inch long, mode- 
rately firm in texture, green, rugose, and slightly setose on the 
upper surface, densely clothed with whitish hairs beneath. Ra- 
ceme sessile, about 3 inches long and broad ; flowers about 4 in 
a whorl; pedicels short, densely pubescent; bracts ovate or 
oblong, similar to the leaves in texture, the lowest as long as the 
calyx. Calyx ^ in. long, broadly funnel-shaped, bright purple, 
pubescent; upper lip -g- in. long, with a truncate limb and 3 
small, distant, linear-subulate teeth from a broad base ; lower 
lip with two larger lanceolate acuminate teeth. Corolla whitish, 
1-|- in. long, finely pubescent, the tube -g- in. diam.' at the throat ; 
upper lip semicircular, ^ in. long and broad ; lower deflexed, 
with an orbicular-cuneate central segment f in. broad. Stamens 
just exserted from, the upper lip of the corolla ; upper arched 
fork of the connective -I- in. long; lower shorter, deflexed, polli- 
niferous at the end. Style acuminate, protruded a little beyond 
the anthers.— Ankaratra mountains. 

Loeanthxts (§ Denjdeopthoe) HOTiBPOLms, Balcer, n. sp. 

Branches pale, terete, rugose, with copious lentieels. Leaves 
opposite, shortly petioled, obovate-oblong, obtuse, entire, cuneate 
at the base, 1-J~2 in. long, very thick in texture, coriaceous, 
green on both sides, glabrous, the veins entirely hidden. Blowers 
3-8, in copious sessile clusters in the axils of the leaves. Brac- 
teole oblique, cupular, with a ciliated deltoid apex. Calyx 
glabrous, in. long, with an oblong tube and 5 deltoid teeth. 
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Corolla 18-21 lin. long, clavate in bud, finally slit down one side 
below tbe middle ; teeth 5, linear-spathulate,-| in. long. Anthers 
linear, basifixed, I'-g- in. long ; filaments very short, inserted at 
the throat of the corolla-tube. Style very slender, longer than 
the corolla. — Betsileo-land. Closely allied to the next species, 
the Mauritian X. JBojeriy and Seychelles X. seyokellensis, 

LoeANTHTJS LEOTIOELLATTJS, n. sp. 

Branches slender, pale, terete, rugose, with copious lenticels. 
Leaves opposite, shortly petioled, oblong-lanceolate, acute, 
cuneate at the base, l-|-2 in. long, entire, moderately thick in 
texture, green and glabrous on both sides. Blowers 1-3 from the 
axils of the leaves, on short pedicels. Bracteole minute, cupular, 
with a deltoid tip. Calyx glabrous, in. long, with an oblong 
tube and 5 minute orbicular teeth. Corolla spathaceous, 1|- in. 
long, finally slit down one side below the middle ; teeth 5, minute, 
orbicular. Anthers linear, | in. long, inserted below the throat 
of the tube, nearly sessile. Style about as long as the corolla. 
— Tanala. 

Exjphoebia (§ Ehizanthittm) PEiMxjLiEroLiA, Baker ^ n. sp. 

Stem tuberous, fleshy, oblong-cylindrical, 2-3 in. long, with a 
brown epidermis. Leaves 4-6 in a tuft at the summit of the 
stem ; petiole short, crisped at the margin, dilated at the base ; 
blade obovate-oblong, obtuse, cuneate at the base, subentire, 1-1^ 
in. long, rather coriaceous in texture, green on both sides, 
slightly pilose on the conspienous reticulated veins beneath. 
Heads 2-3 in a cluster at the summit of erect peduncles shorter 
than the leaves. Involucre campanulate, | in. long, clasped and 
hidden by a couple of pale-green cuneate-orbicular bracts, which 
wrap it tightly and envelop it ; glands transversely oblong, not 
horned. Bruit glabrous. — ^Ankaratra mountains. A near ally of 
the well-known X. fulerosa of the Cape. 

Phtllanthxjs casticum, Mull, Arff, Ankaratra mountains. 

Uapaca clxjsiacea, Baker, n. sp, 

A shrub or tree, with puberulent, white, rather stout, terete 
branchlets. Leaves rather crowded, nearly sessile, ohlanceolate- 
bhlong, obtuse, cuneate at the base, entire, 2-3 in. long, rigidly 
coriaceous, glabrous on both surfaces, with erecto-patent main 
veins, Male flowers in a globose head in. diam,, placed on a 
stiff erect peduncle in. long, surrounded by an involucre of 
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al30ut 6 unequal, persistent, much imbricated, orbicular or ob- 
ovate-oblong reflexing bracts. Perianth infundibuliform, lin. 
long, consisting of 5 orbicular-cuneate segments, wbicb are similar 
in texture to the bracts of the involucre. Stamens 5, exserted ; 
filaments flattened; anthers oblong. Pistil rudimentary in the 
male flower. Pemale flowers and fruit unknown. — Ankaratra 
mountains. 

Htleostachts yerbuculosa, a. Juss, Tanala. 

H, IMBRICATA, A. Juss. Tanala. 

H. GOunoTANA, Tulasne. Tanala and Betsileo country. 

TJbeba Badtjla, Baher, n. sp. 

A tree or shrub, with stout terete branchlets, with a brown 
bristly epidermis. Leaves crowded at the end of the branches ; 
stipules large, brown, deltoid, scariose, persistent ; petiole 1-|— 2 in. 
long, densely armed with minute pellucid stinging bristles ; blade 
cordate, half afoot long and broad, bipinnatifld, acute, the secon- 
dary lobes reaching about halfway down to the midrib, conspi- 
cuously crenate, the upper surface dark green, very rugose, and 
minutely bristly, especially on the main veins ; the under surface 
similarly bullate and bristly. Plowers in a bipinhate sessile 
panicle shorter than the leaves ; rachises slender, densely bristly. 
Plowers sessile, pentamerous, male only seen ; bud depresso- 
globose, brown, glabrous. Sepals obovate-cuneate, \ lin. long. 
Stamens included. — Betsileo-land. 

Ottelia lancipolia, a, Bich. Between Tamatave and Anta- 
nanarivo. 

Aponogeton quadeangulare, Baker, n. sp. 

Boot-stock tuberous. Petiole not above a few inches long in 
the specimens ; lamina lorate, a foot or a foot and a half long, 
1~1| in. broad, obtuse, moderately firm in texture, narrowed gra- 
dually from the middle to the base, with distinct vertical ribs and 
distinct horizontal cross bars, the interspaces entirely filled up 
with parenchyma. Peduncle very thick, reaching a length of a 
couple of feet. Spikes about 6, crowded at the apex of the 
peduncle, cylindrical, 2-3 in. long, sometimes branched. Bracts 
none. Bracteoles minute, orbicular. Stamens 5~6; filaments 
filiform; anthers minute, yellow, globose. Carpels usually 3, 
shorter than the stamens in the flowering stage. — Tanala. 

A. TJLTACEra, Baker, n. sp. Leaves entirely submerged, very 

LINN. JOTTEN. — BOTANY, YOL. XYIII. Y 
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thin and membranous in texture, with a long petiole and a 
bright-green, crisped, lorate blade above a foot long, 2-3 in. broad, 
cuneate at the base, with a distinct midrib, the vertical veins dis- 
tinct, the cross bars fine and close. Peduncle reaching a length 
of 2-3 feet. Spikes 2, cylindrical, simple, about 2 in. long ; 
large bracts, like those of entirely absent ; brac- 

teoles 2-3 to each flower, minute, oblong. Stamens 6-8, longer 
than the bracteoles; filaments linear-subulate; anthers minute, 
black, globose. . Carpels 3-4i, shorter than the stamens in an early 
stage of the flower. — ^Ankaratra mountains. Gathered previously 
by Dr. Lyall, from whose specimens the above description of the 
inflorescence and flower is taken. 

Enonoconoiir, Balcer, genus novum Liliacearum, 

Perianth gamophyllous, campanulate, the six equal deltoid, perma- 
nently erect, 1 -nerved segments much shorter than the campanu- 
late tube. Stamens 6, obscurely biseriate, inserted low down in the 
corolla-tube ; filaments filiform, about equalling in length the lan- 
ceolate, erect, hasifixed anthers, which do not reach to the summit of 
the perianth-tube. Ovary 3-celled, globose, sessile ; ovules two in a 
cell, erect, collateral ; style filiform, as long as the ovary ; stigma capi- 
tate, obscurely tricuspidate. Fruit unknown, no doubt capsular. — A 
bulbous caulescent herb, with subulate leaves, a slender scape, small 
red, laxly racemose flowers, and peculiar small spurred bracts, like those 
of some of the Urgineas. Comes in between Mmcari and Urginea* 

E. MABAGASCABiEiTsrs, EaXw. (Plate Till.) 

Bulb ovoid, under an inch in diameter, with white inner 
and thin grey outer tunics. Leaves as many as 6-7 to a bulb, 
subulate, glabrous, not seen fully developed. Scapes sometimes 
two to a bulb, reaching a foot in length, slendei’, terete, fragile, 
glabrous. Eaceme laxly 6~12-fiowered, 1-2 in. long, the upper 
flowers small and abortive ; pedicels erecto-pateiit or cemuous, 
in. long’; bracts minute, persistent, bright red, with a lanceo- 
late or deltoid lamina and a curved ligulate spur with reflexed 
edges, which in the lower bracts, but not in the upper, is longer 
than the lamina. Perianth campanulate, 1 in. long, whitish at 
the base, bright red upwards ; segments with a single central 
nerve, which is decurrent to the base of the tube. Anthers and 
style each about half a line long.— Aukaratra mountains and Ibara 
country. 
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DESCRIPTIOH OE THE PLATES. 

Plate VII. 

Fig. L Kitchiiigia gracilij^eSi Baker. 

2. Section of the corolla, to show stamens and their insertion, nat, size, 

3. The carpels, also of natural size. 

Plate VIII. 

Fig. 1. BhodoGodm madagascariensis, Baker. 

2. A section of the perianth, to show nerving and proportion of segments to 

tube, enlarged. 

3. A section of the perianth, to show the stamens and their insertion, also 

enlarged. 

4. The pistil, magnified. 

5. The lower bract, also enlarged. 


Notes on Oreliidese. By G-eoegb Bei^tham, F.B.S. 

[Read January 20, 1881.] 

The wonderful variety in the forms of tropical Orcliidess, and 
the singular complications of their fertilizing-apparatus, early 
caught the attention of several of the most eminent botanists ; 
and in the latter portion of last century and the first decades of 
the present one we had already special treatises on them from 
Swartz, the two Eichards (father and son), Dupetit-Tliouars, 
Eobert Brown, Blume, and others. The sagacious observations 
of Brown, backed by the splendid drawings of Bauer, induced 
" Bindley to devote himself to the study of the Order, of which 
he became the great master. At the same time one of the re- 
sults of the labours of the Horticultural Society was the general 
spread of a taste for the cultivation of tropical plants amongst 
the wealthy, and amongst these Orchidese soon took a prominent 
place. Already, in the celebrated stoves of Loddiges of Hackney, 
a considerable number w^ere successfully grown, and they began 
to appear in the then newly established Horticultural exhibitions. 
It was at one of these that the Duke of Bevonshire, President 
of the Horticultural Society, was so struck with the singularity 
of the Omidimi FajpUio, that he determined to form a special 
collection of the Order in the stoves at Chatsworth. This set 

t2 
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the fashion amongst the wealthy amateurs ; and the amount of 
money now spent in the collection, importation, cultivation, and 
illustration of the innumerable showy forms would, if summed 
up, appear quite fabulous. At the same time, in a scientific 
point of view, the interest in the Order lias been as much inten- 
sified by the investigations of Darwin, showing how important 
in the life-history of the several races are those singular modi- 
fications in the fertilizing-apparatus and its protecting perianth, 
which had till then only excited curosity. 

Dor the systematic arrangement of the several races of 
Orchideae the preliminary labours of Swartz, published in the 
Transactions of the Academy of Stockholm for 1800, were 
excellent for the time, but became obsolete from the great influx 
of new forms unknown to him. Eobert Brown, in the fifth 
volume of the second edition of Aiton’s ‘ Hortus Kewensis,’ and 
in his Prodromus of the Australian Flora, first established the 
principles of their classification on a solid basis •, and this was 
thoroughly worked out by Bindley, in as far as his materials 
allowed, in a variety of works, and the results summarized in his 
/ Q-enera and Species of Orchids,’ many of the genera further re- 
vised, with the fresh materials received up to the years 1853 to 
1855, in his ‘ Folia Orchidacea.’ Since that time, notwithstanding 
the many eminent botanists who have worked at the Order, wo 
have had no systematic digest of the genera and species so largely 
multiplied during the twenty-five or thirty years that have 
elapsed j and the greater number of the splendidly illustrated 
works on Orchidese which have been published have been chiefly 
devoted to showy species, and almost always unaccompanied by 
any analysis exhibiting tlieir generic characters. There are, 
however, some important exceptions; and in the first rank must 
be placed Blame’s works. They all show, in whatever tribe of 
plants he took in hand, a wonderful acuteness and correctness 
of observation. His first great work, the ‘ Bijdragen tot de 
Flora van Hederlandsch Indie,’ worked out and printed in 
Java without the aid of European herbaria and libraries, is ex- 
ceptionally free from mistakes and blunders ; and though many 
of his sections may have become genera, or some of his genera 
reduced to sections, yet they have almost all been adopted as 
distinct gronps. In Orchidess the portion of the fourth volume 
of his ' Eumphia,’ and the splendid volume devoted to the Order, 
are as yet unsurpassed models of true botanical illustration. 
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Besides these, the best .analyses of the generic characters are 
given in Sir Villiam Hooker’s ^Exotic Elora,’ in some of the 
plates of the ‘Botanical Magazine,’ in the Illustrations of 
Wight and of Griffith, in the younger Hooker’s Eloras, in 
Eitzgerald’s ‘Australian Orchids,’ and in a few of Lindiey'a 
illustrated works. I would also call attention to the excellent 
detailed exposition of the structure of the flower given in the 
fourth volume of the Memoirs of the Paris Museum (1818), 
under the title of “Be Orchideis Europseis Adnotationes,” by the 
elder Eichard, who in this, as in all his other works, was much 
in advance of his time. 

I now come to speak of the great Orchidologist of the present 
day, who took up the pen and pencil as they fell from the hands 
of Bindley, and who, having since devoted himself almost exclu- 
sively to the study of the Order, is now the only authority for 
the determination of species, especially for those in cultivation. 
I allude to the younger Eeichenbach. Ho one has a richer 
collection of specimens than his, no one has more opportunities 
of examining the flowers in a living state, no one is more 
thoroughly acquainted with their peculiarities, or has better 
means of giving us a new Genera and Species of Orchidacese ; but 
unfortunately no such a one has as yet appeared, and I cannot 
learn that any one is in preparation. In his numerous publica- 
tions he has proposed, modified, combined, or suppressed a large 
number of genera j but he has nowhere as yet given any synopsis 
of contrasted characters so as to give a clue to the principles 
upon which he would limit the tribes and genera he would 
adopt ; so that whilst cordially agreeing in many of the changes 
he proposes, there are others for which I have failed to com- 
prehend his reasons. He appears, for instance, generally to rely 
absolutely on floral characters, to the exclusion of vegetative 
ones, more on the absolute number than on the form and ar- 
rangement of the pollen-masses, and often to attach much more 
importance to the calli, lobes, and appendages of the labellum 
and column than I should do in respect of genera. I trust, how- 
ever, he may yet give us a clue to his systematic views in time 
for use in the new part of our ‘Genera Elantarum’ now in 
preparation. 

Br. Pfister, of Heidelberg, has, on the other hand, taken up 
the study of Orchideas according to their vegetative characters, the 
importance of which I did not fail to recognize as soon as I 
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began to consider tbe general arrangement of tbe Order. I am 
not. aware that be has as yet published tbe results of bis in- 
vestigations ; but on tbe occasion of bis visit to Kew last spring 
be called my attention to various points which I bad overlooked. 

Tbe general principles upon which Lindley divided the Order 
remain true to the present day, although bis tribes may require 
some modification in detail, tbe distinctive characters having 
become better understood, and proving not near so constant as 
they appear at first sight, and their definitions, as generally re- 
ceived, often very vague, owing chiefly to tbe inaccuracy of some 
of tbe terms used. Some botanists have therefore recently pro- 
posed to overturn the system altogether; but I am not aware of 
any plausible one being substituted for it. J. Gr. Eeer, of Vienna, 
in his ‘ Praktische Studien an der Pamilie der Orchideen,’ 1854, 
a work chiefly horticultural, after strongly criticising Lindley*s 
classification, proposes a division of the Order into six tribes 
founded solely on modifications of the labellum, 'to the total 
neglect of all other characters, structural or vegetative. He goes 
no further in his systematic arrangement, but gives under each 
tribe an alphabetical list of genera ; where we find, for instance, 
Orchis and Mahenaria in the second tribe associated with 
Angrmmm^ JBhaius, Oalanthe^ Qorallorliiza, and others, whilst 
Berajpias and 0]^lirys are in the fifth tribe associated with 
Onciiimn, Luisia, Malascis, JE^i^actis^ Oaladenia^ and others, re- 
sulting in the most incongruous medley conceivable. Nine 
years later, in his ‘Heitrage zur Morph ologie und Biologie der 
Orchideen,’ a larger work, valuable for the accurate delineation 
and description of the capsules and seeds of all the species 
which he could obtain in fruit, and of the germination of several 
of them, he still insists on the value of his tribes, reducing 
them only from six to five, by the exclusion of Cypfijgedmm from 
the order. 

The Lindleyan system has been shortly summarized as 
follows:— 

^ I^ollen-masses imooy. 

Malaxidece, No caudicle. 

Bpidendrem, One or two caudicles, but no gland, 

Vandem, One or two caudicles attached to a gland. 

Ophrydew* Anther adnate to the top of the column. 
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ArethusecB, Anther operculate, over the rostellum. 

NeoUiem. Anther erect, behind the rostellnm. 

###: JJ)fiOTmal tribes, 

Oypripediem. Anthers 2. 

A^ostasiece. Anthers 2 or 3 ; ovary 3-celled. 

The primary division, founded on the consistence of the pollen, 
has not been replaced by any other equally good, although it is 
by no means absolute. The wasy pollen-masses of some species 
of Fliaius and Bletia, for instance, appear to be tardily formed, 
the granular mass of pollen sometimes filling the whole anther- 
cells; the powdery pollen of Erioolnlm^ AcimtlmSy and some 
others is almost consolidated into waxy masses ; and the waxy 
masses of Barina and others will at length resolve themselves 
into powdery granules ; but these exceptions are very rare, and 
almost isolated among the immense number of genera where the 
distinction is constant. 

The distinctions, however, founded upon the so-called caudicles 
and gland can scarcely be maintained, independently of the con- 
fusion occasioned by the term caudiole having been applied to 
three very different parts of the pollinary system 1. The true 
caudicie is the extension of the smaller end of a pollen-mass into 
a tail-like point, corresponding to the caudicie. of the pollen-mass 
in Asclepiadese, It is specially exemplified in most Oj^hrydece^ 
and to a certain degree in a few other genera, such as Liparis, 
Bria, CalantJie, <fec. It is a part of the pollen-mass, though 
often of a rather different consistence, and is included with it 
in the as yet unopened anther-cell. 2. The so-called caudicie of 
Bpidendnm mi its allies is, in like manner, included in the 
anther-cell before it opens, but does not form part of each dis- 
tinct poUen-mass. It is a variously shaped mass of loosely 
connected pollen-grains, as variously attached to the two or four 
pollen-masses of each cell, to w^hich it forms a sort of appendage, 
and might therefore, in technical descriptions, be distinguished 
from the caudicie by the term appendicula, which seems more 
appropriate than that of cmidicula spuria given it by Blume. It 
may be sometimes so much reduced as to make its presence or 
absence very difi&cult to ascertain from dried specimens, and to 
have caused several genera to be alternately placed in Malaocidecs 
mimBpidmidrem) in other, often closely allied, genera it may 
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exceed in bulk the pollen-masses themselves. 3. The so-called 
caudiele in Vandece k very different both in origin and substance ; 
it forms no part of the pollen, nor even of the anther, but is a 
production of the upper surface or back of the rostellum, being 
a prolongation of the so-called gland or detachable disk of the 
rostellum. Darwin, distinguishing it from the caudiele, proposes 
to call it a pedicel^ which would have been an appropriate term 
but for its universal use in descriptive botany for the special 
designation of the pedicel of a flower. The term stipes is equally 
appropriate, and has not the same inconvenience, for it is 
generally used as the support of any organ. The presence of 
this stipes, though general in Vandea, is by nd means universal, 
and traces of it may be found in genera belonging to other tribes. 
The tribe of Vandece can, however, be maintained with advantage 
with very nearly the limits assigned to it by Lindley, hut founded 
on other, characters ; but the Malaxidecs and JEpidendrecd must 
be amalgamated, as already suggested by Lindley, and may be 
divided into several tolerably distinct subtribes. 

Of the three tribes with granular or powdery pollen, that of 
OphrydecB remains as a very natural and perfectly distinct 
group as limited by Lindley, but requiring some little modifi- 
cation of the technical character ; but the separation of 
thmem from Neottiem has proved to be purely artificial, without 
even the advantage of a constantly definite distinctive character, 
although here again, as in Epidendrets, several natural and 
tolerably well-characterized subtribes may be recognized. 

In the small anomalous tribes Oypripediem and Apostasies 
there is no alteration to propose other than their consolidation 
into a single one. 

The result of a detailed examination of all the genera pro- 
posed or established of which I could procure specimens, living 
or diy, checked by published descriptions and illustrations, has 
been their distribution into five tribes, slightly modified from 
those of Lindley, and twenty-seven subtribes, of which I now 
give a short summary of the most essential characters, passing 
oyer for the present the exceptional forms. These exceptions 
will, I think, be found to be very few as connecting the tribes ; 
but the subtribes are not always so definite, and it may be 
hoped that a further study of numerous forms of which we 
have at present only very imperfect materials may lead, in many 
respects, to considerable improvements in their circumscription. 
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I shall follow up this summary or conspectus with a few ob- 
servations on the most important tribual and subtribual cha- 
racters, and on the exceptions to them which have come under 
my notice, and on the genera I would include under each. 

CoKSPEGTTjs TEiBUUM (exceptis neglectis). 

Tribus 1. EpiDENDREiE. Anthera 1, postica, opercularis, ssepius in- 
cumbens, loculis distiuctis parallelis. Pollinia cerea, 1-2-senata, parallela, 
in quaque serie 2 v. 4 (in quoque loculo 1-4), libera v. visco parco v. 
appendicula granulosa in quoque loculo connexa, rarissime v. casu tantum 
rostello afiixa. 

Subtribus 1. Pleurothallece, Caulis ebulbosus, folio unico et inflores- 
centia terminatus. 

Subtribus 2. Microstylece, Anthera erecta v. prona, sjepe persistens nec 
incumbens. 

Subtribus 3. Liparidea. Inflorescentia terminalis. Pollinia 4, rarius 8, 
subaequalia, conferta, ssepius libera, inappendiculata. 

Subtribus 4. Dendrobiece. Inflorescentia lateralis v. pseudoterminalis v. 
in scapo distincto aphyllo. Pollinia 4, rarius 2, l-seriata, parallela, in- 
appendiculata. 

Subtribus 5. Briece* Inflorescentia lateralis v. pseudoterminalis v. in 
scapo distincto aphyllo. Polliuia 8, subaequalia, conferta, vix v. non 
appendiculata. 

Subtribus 6. Bletiem, Inflorescentia lateralis v. rarius terminalis. Pol- 
linia 2-seriata (rarius 1-seriata), in quaque serie 4, parallela, omnia ascen- 
dentia, appendicula granulosa connexa. 

Subtribus 7> Codogynee, Inflorescentia terminalis. Pollinia 8 v, 4, 
suboequalia, conferta, visco v. appendicula parca connexa. 

Subtribus 8. Stenoglossm. Inflorescentia terminalis. Pollinia 4, 6, v. 8, 
in locellis distinctis l-2-seriata, libera v. visco tenui connexa. 

Subtribus 9, Ijceliem. Inflorescentia ssepissime terminalis. Pollinia 
1-2-seriata, in quaque serie 45 collateralia, parallela, compressa, appendi- 
cula granulosa connexa, inferiora ascendentia, superiora dum adsint 
descendentia. 

Tribus 2. VandBjE. Anthera 1, postica, opercularis, rostello incumbens 
V. applicita, loculis sub anthesi smpissime confluentibus. Pollinia cerea, 
SBepissime 2 oblique v. transverse sulcata, v. 4 per paria sibimet applicita 
linea transversa separata, anthera dehiscente (saepius jam in alabastro) 
rostelli processu v. siipiti) sigillatim v. per paria affixa, quocum 

deciduum formant. 

Subtribus 1. Eulophiecs, Folia pseudobulborum plicato-venosa. Scapi 
florentes apbylli V. foliati. Labellum calcaratum. 

Subtribus 2 . QymUdiem . Folia pseudobulborum plicato-venosa. Scapi 
florentes apbylli v. foliati. Labellum ecalcaratum. Columna ssepissime 
apoda. 
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Subtribus 3. Oyrtopodieae. Folia pseudobulborum plicato-venosa. Scapi 
florentes aphylli. Columna ssepissirae in pedein producta. 

Subtribus 4. Stanhopiea. Folia pseudobulborum plicato-venosa. Scapi 
florentes aphylli. Columna smpius apoda. Labellum caniosum. 

Subtribus 5. Maxillariee. Folia non plicata. Scapi florentes aphylli v. 
pedunculi axillares. Columna in pedem producta. 

Subtribus 6. Oncidiem. Folia non plicata. Scapi florentes aphylli v. 
pedunculi axillares. Columna apoda. 

Subtribus 7* Sarcantkea. Caules ebulbosi, distichophylli, rarius aphylli, 
radicantes. Folia non plicata. Pedunculi laterales v. axillares. 

Subtribus 8. Notyliete. Rostellum terminale, erectum v. antrorsum 
inclinatum, postice srnpius concavum antheram fovens. Pollinarii stipes 
simplex v. duplex, angustus v. apice dilatatus, ab apice rostelli peii- 
dulus. 

Tribus 3. Nbottie.®. Antliera 1, postica, opercularisv. erecta persis- 
tensque, loeiilis distinctis parallelis. . Poliinia granulosa pulvereav. sectilia. 
Caules ebulbosi. 

Subtribus 1. VanillecB, Caules elati, smpe ramosi, erecti v. alte scan- 
dentes. Racemi v. paniculae terminates v. simul axillares. Antliera sub- 
opercularis, rostello brevi incumbens. 

Subtribus 2. Corymbiem. Caules elati interdum ramosi, foliis araplis. 
Racemi v. paniculae terminates. Anthera erecta; rostello crecto parallela. 

Subtribus 3. Spiranihea. Caules simplices, erecti, foliis membranaceis 
rarius 0, rbizomate non tuberifero. Antbera erecta v, antrorsum inclinata, 
rostello longiusculo parallela. 

Subtribus 4, Biuridecs, Caules simplices, erecti, aphylli 1-foliati v, 
rarius paucifoliati, rhizomate varie tuberifero. Anthera erecta v. antrorsum 
inclinata, rostello brevi V. rarius longiusculo. 

Subtribus 5. Caules simplices, erecti, aphylli 1-foUati v. 

rarissime paucifoliati, rhizomate smpius varie tuberifero. Anthera oper- 
cularis, incumbens v. suberecta. 

Subtribus 6. LimodorecB. Caules simplices, erecti, foliati v. rarius aphylli, 
rhizomate non tuberifero. Antliera opercularis, incumbens v, suberecta. 

Tribus 4. OprixiYDEiE. Antbera 1, postica, erecta proiia v. reflexa, 
loculis parallelis v. divergentibus distinctis clinandrio adiiatis basique smpo 
in rostello continuis. Poliinia granulosa, in quoque loculo basi in caudi- 
culam producta, caudiculis antliera debiscente extremitate glandulaj a 
rostello solvendas afSxis. 

Subtribus 1. Serapiadece. Anthera erecta. Polliniorura glantlula in 
sacculo a dorso rostelli elevate inclusse. 

Subtribus 2. Hateanct®. Anthera erecta. Polliniorum glandulm nudm 
v. rarius rostelli lobis canalieulatis v. apice infiexis semiinclusa. 

Subtribus 3. Diseed. Antbera reclmata v. in dorso columnse reflexa rarius 
suberecta. Stigma amplum pseudoterminale v. labello siibadnatum. 

Subtribus 4. Coryciees. Sepalum posticum cum petalis smpius in galeam 



ME. G. BENTHAM OIT OECHIDE^. 289 

cohaerens. Labellum basi columnse adnatum, ultra antheram varie pro- 
ductutn V. appendiculatura. 

Tribus 6. Cypripedie-®. Antherse 2, ad latera rostelli v. styli sessiles v. 
stipitatae, polline granuloso; anthera postica in antheridiura polymorpbum 
mutata, rarius perfecta v. omnino deficiens. 

I now proceed to enter into a few explanatory details, taking 
tlie several tribes in the above order. 

Tribe 1 . Epidestdeejs. 

This tribe is formed of the union of Lindley’s Malaxidego and 
EpidendresB, which, as already observed, he had distinguished by 
the absence or presence of a caudicle to the pollen-masses ; but 
owing to the vagueness of the meaning attached to the term 
caudicle, and the real uncertainty in many cases as to the substance 
which often connects the pollen-masses, there are so many genera 
whose place in the one or the other tribe has been a matter of 
doubt, that Lindley himself had suggested the consolidation of 
the two, and their subdivision on other principles. This process 
he unfortunately never carried out in detail, although he gave some 
indication of it in his lists of genera in his ^Vegetable Kingdom.’ 

As a whole, Epidendrem are chiefly distinguished from Vandeae, 
the other great tribe of Orchidese with waxy pollen-masses, by the 
distinctness of the two anther-cells, which are always parallel, or 
nearly so, and after discharging their pollen leave their margins 
or valves prominent within the anther-case, and by the removal 
of the pollen without carrying off any scale-gland or stipes formed 
by a layer or p)late detached from the rostellum. This character 
is, in the great majority of genera, well marked and readily ascer- 
tained ; but in some instances it requires very careful observation 
not to mistake it, and sometimes may really be rather uncertain. In 
corning to the following conclusions, I have been guided in the 
first instance by Darwin’s clear exposition of the results of his 
careful study of the process of fertilization in a few leading 
genera ; and I have followed them up by the observation of such 
species as I have been able to procure in a living state, and by 
the close examination of buds and open flowers in dried specimens 
of a great majority of tbe genera, and generally of many species 
of the larger genera. I am fully aware, however, that in this 
respect dried specimens often give but very unsatisfactory data. 
In those gathered wild the pollen is often already carried off by 
insects from flowers but just expanded; and it is so readily dis- 
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turned by the process of pressing in drying, tliat its true form and 
relation to the rostellum is difficult to ascertain. It is very likely, 
therefore, that some of the statements here made may require 
considerable modification from further observation. 

In the Epidendrese generally, before tlie anthers open, the 
pollen-masses are either quite distinct or are more or less con- 
nected in each cell, on the side next to the opening of tlie ceil, 
by a substance formed of pollen-grains loosely connected by 
a tissue of highly elastic threads. This substance is exceedingly 
variable in appearance and amount in difierent genera. In 
those forming several of the first suhtribes it is usually very small, 
or more frequently disappears altogether; in the latter tribes it 
is more often abundant and definite, and has been inappropriately 
termed caudicle, and taken as the distinctive character of Epi- 
dendreje as separated from Malaxideae. In several genera of the 
Briem it is so variable in different species that the genera have 
been placed by some in Malaxidem, by others in Epidendrese. In 
some Bletie£e it is very abundant, and almost envelops the waxy 
masses, or these are distinctly formed only at so late a stage that 
they have been overlooked, and the genera placed in Arethusea) 
(now merged in Neottiese), "When the flower expands, the anther 
will sometimes fall away entire, with its pollen-masses; but, 
generally speaking, as soon as the anther-cells open, which often 
takes place in the bud, the exposed part of the pollen-masses (their 
points when they are pear-shaped or more or less acuminate or pro- 
duced into short caudicles) becomes endued with a transparent, 
very viscid, almost liquid substance or viscum, by means of which 
the masses are connected together and adhere to any insect or 
other extraneous object with which they coino in contact. This 
viscum has been shown by Darwin, Hooker, and others to exude 
in many cases, and perhaps in all, from the roBtellum. It is 
sometimes so scanty as only to be detected by the fact of the 
pollen adhering to extraneous objects, and even to have failed 
entirely where the pollen-masses are seen loose about the flow^er 
in or out of the anther-case ; in others so abundant as to com- 
pletely envelop the rostellum and anther ; sometimes, on opening 
a hud just ready to expand, I have found the whole inside a mass 
of viscum, from which it was difficult to extract the pollen. 
After the flower expands, if the pollen is not immediately carried 
away, this viscum will in some instances dry into a highly elastic 
thread, which may remain attached at one end to the rostellum 
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and at tlie other to the polleu-niasses, and has given rise to the 
coxatradictorj statements of careful observers as to whether such 
genera as Tiinilana, Oreorchu, Amhlostoona, Bera^hytmi^ Oolla-^ 
Hum, Acroahmie^ Chrysoylossum, <fec. have or have not the poliina- 
riiim of Vaiideie. In some genera amongst Erieas and Ccelogynese, 
and in a very marked manner in Calmitlie vemtHfoUa and its 
allies, the viscum connecting the points of the acuminate or 
caudate pollen-masses is readily consolidated into a gland or dish 
lying on the rostellum, analogous, but not very similar, to that 
of Vandem, wdhlst in all other respects the anther is entirely that 
of those subtribes of Epidendrem, and not of Vandese. 

There are a few general characters in the vegetative organs or 
in inflorescence by which the majority of Epidendrese may be 
distinguished from Vandemj but they are not sufficiently constant 
to be taken into the tribual character, or are peculiar to some of 
the subtribes into the consideration of which I shall now enter. 

Subtribe 1. PnEUiiOTHABLEiE. — The chief character of this sub- 
tribe resides in the vegetative organs and inflorescence, the 
poliinary apparatus being generally that of Liparideae, or the 
pollen-masses usually, but not always, smaller and fewer. The 
Pleiirothallem are usually, but not always, small epiphytes. The 
flowering-stems, arising from the nodes of the rhizome or of a 
creeping caudex, are simple, not thickening into fleshy pseudo- 
bulbs ; they bear, at the base or at intervals below the leaf, one, 
two, or more sheathing scales, and apparently terminate in a 
single leaf, either sessile or petiolate, but not forming any sheathing 
base ; apparently also at the base or in the axil of this leaf is the 
iiifloreBcence, sometimes a one-flowered peduncle, sometimes a 
racemo or a cluster of one- or several-flowered peduncles issuing 
from a sheath, which is sometimes very minute, sometimes long 
and Bpatibe-like, In reality, however, this inflorescence is ter- 
minal, and the leaf lateral immediately under it. In the majority 
of the genera the stem is well developed under the leaf and inflo- 
rescence 5 but in Atmdemllm the peduncles have the appearance 
of leafless scapes proceeding from the rhizome and mixed in the 
tuft with unifoliate stems \ but in reality, as pointed out to me by 
I)r. Pfister, these apparently unifoliate stems are long petioles, 
bearing no sheathing scales, and the peduncles are always joined 
at the base to one of them within one of the scarious sheaths of 
the rhizome, both, in fact, normally terminating an exceedingly 
short stem. A nearly similar growth may he observed in a few 
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species of ^leurotliallis itself, where the creeping candex is 
stem-like and the peduncles and unifoliate stems or branches 
appear distinct, but are, in fact, joined together from the same 
node. 

The Pleurothallese are all tropical American, and include, 
according to. present estimates, above 600 species in ten genera, 
very fairly characterized, and, as to the great majority of species, 
readily distinguished from each other. FleurotlialUs itself com- 
prises about 850 species ; and from amongst them it has been pro- 
posed by various authors to separate eight genera, mostly mono- 
typic or nearly so, which, however, Lindley, in his latest monograph 
in the * Eolia Orchidacesc,’ has again reunited. He there distributes 
the species into ten series, which, for the ^ Grenera Plantarum,’ I 
have somewhat modified and reduced to seven. Stelis (including 
Dialma^ LindJ.) with about 150 species, Lepanthes with 40, and 
the smaller genera Fliysosiplion and Octomeria remain intact. 
There has been some difficulty iu the distinction between Mestrepa- 
and however marked it may be in some cases. 

Lindley was disposed to rely chiefly on the curious antenna-like 
form of the petals in some species ; but this character is much too 
vague in others. Eeichenbach would fix absolutely on the number 
of pollen-masses — two (one in each cell) in I^leurothallis, four in 
JRestrepia ; and, as far as is at present known, this may be the 
safest course to pursue ; but the separation is not always natui’al, 
and perhaps not always quite definite. In P. iichulosayfov instance, 
which is clearly a I^leurotTiallis^ Lindley found four pollen-masses, 
although in two specimens I examined I could only find twoj and 
there are a large number of minute-flowered species in which the 
pollen has not been accurately observed. True Mestrejpias appear 
to have always single one-flowered peduncles ; whilst true Flem^o- 
tlialUses have usually (but by no means always) a racemose or 
clustered inflorescence. 

Listinct as the characters are, both vegetative and floral, which 
separate MasdevalUa from there is one species which 

has apparently with equal right been published by Lindley himself 
in both genera — Fleurotliallis purpurea or MasdevalUa fenestrata. 
It has the stem elongated below the leaf and the sepals without 
spreading points, as in Fleuroihallis } but the flowers are large, 
as in under which genus it has been figured and has 

established itself in our collecti 
small genus evidently allied to 


ms. Brachionidium, Linp,, is a 
MasdevalUa^ hut requirink some 
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further inTestigation of its pollen, which our specimens do not 
enable us to carry out. 

To the above eight genera already recognized as Pieurothalleae, I 
would add two somewhat anomalous ones — 1 . ArpopTiyllum, a Mex- 
ican and Central- American genus recently found also in Jamaica, 
comprising two or three closely allied species or varieties differing 
from the rest of the subtribe in their large size and long dense 
cylindrical flower-raceme. 2, Meiraeyllium, Eeichb. f., a little 
Mexican plant with small broad sessile leaves on very short stems 
at the nodes of the creeping rhizome, and bearing at their base 
a one- or two-flowered peduncle, entirely as in several species 
of Fleur otJiallis ; but the poUinary apparatus is more that of 
Erie^e, and the rosteiliim is elongated and recurv'ed over the 
column, in a manner very different from that of any other 
Orchidea hitherto observed. 

Subtribe 2. MiCEOSTVLEiE. — The genus Mahsois of Swartz 
comprised a considerable number of terrestrial or bog-plants, 
with small flowers, chiefly from the temperate or subtropical 
regions of the northern hemisphere. Louis Claude Bichard, per- 
ceiving that it included two very distinct groups, and considering 
the European, and especially Scandinavian, M, paludosa as the 
typical species of Swartz’s genus, established the other group as 
a sepairate genus under the name of Li^aris. Nuttall, apparently 
unaware of Bichard’s observations, and unacquainted with the 
M, ^aludosa^ which is not American, regarded the Liparis-gmow^ 
as the true Malaxis, and proposed to separate the other one 
under the generic name of Mierostylis, Lindley retained both 
Bichard’s and Nuttall’s genera as distinct from Malacsis^ which he 
limited to the single M. pakidosa, Darwin has since shown the 
very close connexion of Microsiylis with that sx3ecies, which 
Nuttall indeed would probably have included in Microstylis if he 
had been acquainted with it. It appears, however, to have suffi- 
cient peculiarities to justify us in following Lindley and main- 
taining it as a nionotypic genus, which with (including 
Bienia) I should place in a suhtribe separated from Liparidese by 
the very rem arkable position of tbe anther first distinctly explained 
by Darwin. Instead of being incumbent over or inclined towards 
the rostellum and falling off at or after the discharge of the 
pollen, as in the great mass of Epidendress, it is thrown back with 
the cells turned upwards, and, in most species at least, the anther- 
case either shrivels up or remains long persistent after the removal 
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of the pollen-masses. Whether this persistence is really constant 
in all the species remains to be proved ; the flowers are generally 
so minute that their accurate observation in dried specimens is 
exceedingly difficult. Similar anthers have only been observed in 
Sunipia, an East-Indian pseudobulbous epiphyte with the habit 
nearly of some species of Bulbopliylltm^ but which, on account of 
this very important peculiarity in the anther, one cannot help as- 
sociating with Malascis and Microstylis in an artificial hut distinct 
subtribe. Eor this subtribe I have taken the name of Micro-- 
stylem^ in preference to that of Mataocem^ to prevent all confusion 
with Lindley’s tribe Malaxideae. 

Subtribe 3. LiPAEiDE^.~-The chief character of this subtribe 
rests in the terminal inflorescence without the terminal leaf of 
Pleurothallese, and in the more or less distinctly 2 -seriate pollen- 
masses (usually four), which in the normal genera are either quite 
free or with their points slightly connected after dehiscence by a 
very small quantity of viseum. The species are either terrestrial 
or more or less epiphytical, mostly natives of the temperate 
regions of the northern hemisphere or of the tropical Indo- 
Australian region, very few being found in tropical America. 
Of the eight genera we would include in the subtribe, the two prin- 
cipal ones (OJerowM and which have each about 50 species. 

Eeichenbach unites the former mthMulaccis, from which it appears 
to me to differ as much in the structure of the flower as in habit. 
The operculate incumbent anther is quite that of Xipares, from 
which the generic distinction consists chiefly in the shortness of 
the column and in a peculiar distichous foliage with usually 
minute flowers in an almost spike-like dense inflorescence. It is 
also more tropical in its geographical distribution, and limited to 
the Indo-Australian and South Pacific regions. itself is 

somewhat variable in habit, often assuming that of the Asiatic 
species of Mierostylis, from which the most remarkable deviations 
are Thouars’s section JDisiicJiis, with its elegantly distichous bracts 
and flowers, and the Andine X. Poepp., with decumbent, 

more or less branched, leafy stems. The generic name Lifwru 
was altered by the elder Eeichenbach into Bturmia and by Hoff- 
mansegg mto Alysia as having been previously in use among 
entomologists; but that objection is now no longer held as 
tenable, and Eichard^s name is universally adopted. I should 
include in the genus not only Bmpma, Lindl., already reduced to 
it by Eeichenbach, but also that author’s genus ^pUjppianfhus 
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from Saelialin, aud Blume’s section Plai^stylis of Malaxis^ raised 
by Lindley to the rank of a genus. Blume’s Q-astroglottiaf only 
known from the short character in the ^Bijdragen/ may also 
possibly be a Liparis ; but the Gaatroglottis montana, published 
in the * Xenia Orchidacea,’ from the rude figure of Kuhl and 
Yan Hasselt, is certainly a very different plant, probably allied 
to BulhopJigllum* 

Bend/rocMlmn^ Blume, is placed by Lindley next to Lipa/ria^ to 
which the author’s second section, including the D. ghimaceum 
(figured, Bot. Mag. t. 4853), appears to be very nearly allied, 
differing chiefly in the long brachia to the column and the broad 
membranous clinandrium. Blume’s second section, however, has 
in many respects the characters rather of the Pendrobiese. I 
have therefore proposed to separate the first section generically 
under the name of Flatgclims, Blume himself having given no 
names to his sections. Microstglis commelynifolia^ Zoll., from 
Java, a very distinct plant, with something of the habit of the 
above-mentioned Liparis ramosa,i^ certainly not a. Micro- 
stylis, but, as far as I could ascertain from the single minute flower 
I had to dissect, appears to be well referrible to Blatyelinis, 

The very distinct genera Oalypso and Aplectmm^ both monotypie, 
and Gorallorlma with about ten species, all northern and extratro- 
pical, are true Liparidem. There are also three other small or mono- 
typic northern extratropical genera which, on account of their evi- 
dent affinity in many respects to OomllorJiiza, I should refer to the 
same subtribe, notwithstanding some considerable differences in 
their pollinary arrangements. Two of them, Tipularia and OreorcMs, 
differ from each other chiefly in the labellum, spurred in the former 
and not in the latter ; both of them have their pollen-masses more 
or less connected with the rosteUum by a filiform stipes analogous 
to that of Yandeac ; but there is no gland detachable from the ros- 
tellum, to which I often find the stipes remaining attached after the 
pollen-masses have been removed by insects or otherwise, and I 
sometimes find two only of the four pollen-masses adhering to the 
stipes, the, other two remaining in the anther-case and falling off 
with it. ' The anther is described as two-celled in Tipularia and 
one-celled in OreorcMs, auA so I have found them in the few 
flowers examined ; apparently the dissepiment dries up early in 
the latter genus. This, however, requires further investigation in 
living specimens. Both genera have the remarkable reflexed 
capsule of Gorallorhiza. The third anomalous genus of the 

niNN. JOXJEN. — BOTA.NX, VOL. xvni. Z 
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group, JSeaahctns^ Eafin., established on the Bletia aphylla^ 
irutt., Has eight pollen-masses connected bj a rather abundant 
granular appendage. This character has caused it to be referred 
to Bletia, and to be included by Blume in his admirable illustra- 
tions of Javan Orchidese, where it is introduced for the purpose 
of comparison with the Old-'World genus Bhaius, JSeccalectris, 
however, not only agrees much better with GoralhrMm in habit 
and general floral characters as well as in the capsule, but even 
the pollen-masses have the shape and position much more of 
Liparideae than of BletiesB. 

Subtribe 4. BEisTBROBiEiE. — In this sub tribe there are either 
four collateral, more or less parallelly compressed, pollen-masses, 
without the points or short caudicles of Erieae or the poUinary 
appendage of Lselieae, or sometimes the four are reduced to two 
by the more or less complete union of the two of each cell. The 
inflorescence is normally lateral (the peduncles or leafless scapes 
either axillary or distinct from the leaf- bearing stems), and the 
flowei’s have almost always a prominent mentum, the column 
being more dr less produced at the base. The form of the pollen- 
masses is somewhat modified in the smaller monotypic genera 
Br^moda, Bendrochilmi, Banisea, and Acroclimne, and the lateral 
inflorescence is doubtful in a few species of Dend^^dbium ; other- 
wise the suhtribe is fairly distinct and easy to recognize. The 
plants are all (except, sometimes, Chrysoglossum and GollaMum) 
epiphytical, and generally either pseudobulhous dr with fleshy 
leaf-stems. They are all tropical and limited to the Indo- 
Australian or Mascarene regions, except which is 

weU represented in Africa and sparingly in tropical America. 

The largest genus, Bendrohium, including at present nearly 200 
species, is distinguished chiefly by tbe inflorescence, the pedun- 
cles proceeding always from the leaf-bearing stems or pseudo- 
bulbs, either lateral or apparently (perhaps sometimes really) 
terminal. When the inflorescence is lateral, in this genus as in 
some others of Eriese or of some subtribes of Yandese, it is often 
described as leaf-opposed ; and so would it at first sight appear to 
be, for the leaf-sheaths are often very thin and’ closely cover the 
whole internode, the lamina starting from the top of the sheath 
close to the commencement of the leaf-sheath next above it, while 
the peduncle, really axillary in the base of the sheath, breaks its 
way through much below the lamina, and often hut just above the 
opposite lamina of the lower leaf. 

Blume proposed separating from Bendrohium no less than nine 
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subganera or genera, wbicb have, however, subsequently been re- 
united with it. Lindley divided it into ten sections, of which 
JLpomm alone (including Oxpstojphyllim and Macrostommn of 
Biume, and BcMsmoeeras of Presl) has any really distinctive cha- 
racters, the others all pass much into each other ; but, taking the 
most marked of them, I have for the ‘ Genera Plantarum ’ reduced 
Lindley’ s ten sections to seven, dividing BtaeliyoUum into six 
^udendroUum into five subordinate series. Of these sections 
there are two only which call for any observations on the present 
occasion:—!. Barcopodium, reduced to Lindley ’s § 1 of his genus 
of that , name, was founded on J). amplum, Wall., and two or 
three allied East-Indian species with the peduncle to all appear- 
ance terminating short two-leaved stems, and bearing a single 
large flower. I have not had any opportunity of examining living 
specimens j but in the dried ones I can find nothing to show that 
the peduncle is not really terminal. Lindley’s § 2 of Barcopo- 
diwn, with the leafless scapes proceeding from the rhizome, forms 
the section BectocJiilus of JBulbopJiyllmn, 2. Cadetia contains 
about a dozen mostly small species, with short stems or pseudo- 
bulbs proceeding from the creeping rhizome or caudex, and bear- 
ing each an apparently terminal single leaf with one or more 
axillary pedicels, almost as in Pleurothallese, except that here, as 
in most species of the section BiachyoUum, the inflorescence, 
although apparently terminal, is in fact in the axil of an almost 
terminal leaf. . 

Ladourea, a single New- Guinea species, was described and 
figured by Biume chiefly from notes and a drawing made on the 
spot hy Latonr, and has not been reexamined by any other 
botanist. It is a handsome large-flowered plant, distinguished 
from Dendrolimn only hy the auricles at the base of the lahellum 
encircling the column and united behind it. Purther investiga- 
tion may possibly induce its union with 

Thou, (a name altered by some subsequent 
purists to Bolhophyllum)^ is a genus of about 80 species, differing 
from Bendrobium generally, but not always, by a more versatile or 
articulate labellum, and by prominent brachia or teeth to the 
column, and constantly by the inflorescence, the leafless scapes 
arising from the rhizome, either at the base of, or at a distance 
from, the leaf-bearing stems or pseudobulbs. The two pollen- 
masses of each cell are in several species unequal in size or more 
or less united into one, w^hich has not to my knowlede'e been 

z 2 
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observed in JDendrobium ; and tbe genus has, as above mentioned, 
a much wider geographical range. As now circumscribed, it is 
somewhat polymorphous, and would include about a dozen small 
or monotypic ones, proposed at various times by Lindley, Eeichen- 
bacb, or others, but since more or less abandoned by the authors 
themselves ; and Eeichenbach would now add three or four more 
which might yet be retained as separate with tolerably definite 
characters; whilst the seven series in which, for the * Grenera 
Plantarum,’ I have proposed to distribute such species as I would 
regard as true JBulbophylla, being founded chiefly on inflores- 
cence, often run too much one into the other to be considered as 
distinct sections. 

Among the genera now united with JBuTbop7iyllim, the follow- 
ing are the most important: — 1. Sestockilus, Kuhl and Yan 
Hasselt, being § 2 of Lindley’ s Sarcopodium, and including 
B. Zohbii and a few others with their scapes bearing a single 
large flower, and the teeth or braehia of the column less promi- 
nent than usual. 2. BpiarmifJies, Blume, a single species with two- 
flowered scapes, remarkable for several “ antenna-like processes ” 
on each side of the column. I have only seen two loose flowers in 
Parish’s collection, which I could not dissect for examination ; 
but these processes appeared to be lobed petals, and, if so, would 
not alone be sufficient for generic distinction. The difierences 
in shape and size of the petals of Orchideae are, generally speak- 
ing, of little more than specific value. 3. lone, limdl,, was 
separated i^om BulbopTiyllum^ and transferred to Yandesc, as 
having two distinct oval cartilaginous glands connecting the pairs 
of the pollen-masses. I have not been able to examine the first 
three of Lindley’s species ; but in his J. paleacea (Bot. Mag. 
t. 6344), and in the several small or narrow-leaved species, I find 
the pollen-masses, when in the anther, quite those of Bulhopliylhm, 
and sometimes remaining free, though often connected after de- 
hiscence by an elastically extensive viscum, which will more or 
less dry up into one or two short laminae, variously described or 
drawn by Lindley, Griffith, and others. I. paleacea has a peculiar 
habit; but the several narrow-leaved species are very difficult 
to distinguish from the common^, reptans. 4. Bidaciyle, LindL, 
including XiphUusa, Eeichb. f., contained a few tropical- American 
' species with a small tooth on each side of the column below the 
terminal braehia ; but these teeth are more or less observable in 
several African species, and vary much from one species to another. 
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At tte best the character connects species in other respects 
very dissimilar. 5. Malachadenia, Lindl., is a Brazilian species 
'with the brachia of the column long and reflexed, and soft 
cubical gland to the pollen- masses,” which is. most probably a 
mass of viscum exuded from the rostellum. 6. Bulbophyllaria, 
Beichb. f., was originally founded on JBuTbojpJiyllum hracteolatum^ 
Lindl. (in which I should include Fleurothallis ^acliyrliyyicka^ A. 
Bich,, BulbopliyTLim sordiclum^ Lindl., and probably also Bulho- 
phyllaria CErstedii, Beichb. f.), a widely spread tropical- American 
species with the rhachis of the raceme thickened as in B. clam- 
tum^ Thou., and the ovary bearing at the top a little tooth or 
bract on each side of the perianth between the dorsal and lateral 
sepals. Bidactyle meridensis, Lindl. (including Z>. exalata^ Lindl.), 
is a closely allied species with the rhachis scarcely thickened, and 
the teeth or braeteoles very small, though certainly present. 
Beichenbach has since added to the supposed genus the Bulho- 
phyllum lisetum, Lindl. (B. cirrJiopetaloides, Griff.), an East- 
Indian species wuth a totally different habit, the rhachis not 
thickened, but the teeth or braeteoles of the ovary linear-setaceous 
and nearly as long as the perianth, and the B. clmatwm, Thou., 
from Madagascar, with the thickened rhachis, but no teeth to 
the ovary, at least in our specimens. Whatever be the homo- 
logy of these curious appendages to the ovary, it is evident that 
they are here of specific value only, and have not the more 
important character of those w^hich distinguish JSpistepMum from 
Sobralia, 7. Odoniostylis, v. Breda, and 8. Oxysepahm, Wight, 
must be considered rather as a series of species than as sections, 
distinguisbed 'by peculiarities of habit more or less conspicuous 
in about twenty species of the former and six of the latter, all 
Asiatic, unless the Brazilian B. Begnelii, Beichb. f., be referrible 
to Odontostylis. 9. Cochlia, Blume, only known from the short 
characters in the ‘ Bijdragen,’ may probably be a BulhopTiyllum of 
that umbellate or capitate series which in some measure con- 
nects the genus Cirrhopetahmy hut has the more regular 
sepals of the BulbopliyUa. 10^ Zyraa, Lindl., was founded on 
A. Bichard’s figure of B. prismaticum, Thou., which is evidently 
faulty ; and Blume has restored the plant to Bulbopliyllum. 

CirrJiopetal'um, Lindl. {Zygoglossum, Beinw.), consists of about 
80 species from the Indo- Australian and Mascarene regions, 
closely connected with BulhopJiyllumySind united with it by Blume 
and sometimes by Beichenbach, who, however, retains it as a 
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genus in some of Ms horticultural articles. The umbellate inflo- 
reseence, accompanied by the elongated parallel lateral sepals, 
gire the great majority of species so peculiar an aspect that the 
group may be more conveniently considered as a genus than as a 
section, notwithstanding the G. WalUchii, Lindl. (0. refractiim, 
Zoll.), in which the umbel is elongated into a raceme, but 
with the characteristic lateral sepals very conspicuous, and the 
few umbellate species retained m BuTbofhylhm as having the 
sepals equal and regular. The only really intermediate species 
I am acquainted with is the Australian C, or JEliscd, which 
E. Mueller published under either generic name, giving, however, 
the preference to Gm'liopetalimi, to which, after all, it may be 
more nearly allied than to Bulbophyllum, under which I entered 
it in the ‘ Elora Australiensis.’ BtiJhoipJiyUopsis, Eeichb. f., was a 
genus proposed for the Gwrliopetalum maculomm^ Lindl. (O. "boo- 
tanense^ Gi'iff.), but since given up by the author as being in every 
respect a true Girrhojyetalmi, 

Megaclinium, Lindl., about nine African species with a very 
exceptional indoreseence, and Trias^ Lindl., three East-Indian 
species with a distinct habit and a marked appendage to the 
anthers, although united by Eeichenbach with BuTbopliyllum^ 
appear to be sufficiently constant in habit and character to be 
retained as genera. Osyricera, Blume, a single Javan species 
only known to me from the author’s figure and description, is 
probably also very near BuIhopTiyllum, but distinguished by a 
curious appendage to the anther and other minor characters. 

Brymoda, is a curious little Malayan plant with the 

general aspect of Bria extimtoHa^ but the filiform scape is 
attached under the base of the orbicular pseudohulb as in BuTbo-^ 
fhyllum. The lateral sepals are attached to the end of the long 
basal projection of the column as in Monomena, and the pollen- 
masses are rather those of Bulbopliyllum than of Una, but with 
a curious globular appendage, which, according to Griffith’s 
drawing, is of the colour of the pollen, but esserted from the 
anther-cells. The only flower I could examine was in too im- 
perfect a state to ascertain the real nature of this appendage, 

Monomeria, Lindl., was founded on a I^epal plant evidently 
very closely allied to some of the larger species of Btdlopliyllum^ 
bnt with the lateral sepals attached to the end of the long basal 
projection of the column. Lindley described and sketched out in 
his herbarium the pollen-masses as parallel and laterally com- 
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pressed, as in Bidlopliyllwn^ but almost connate into a globular 
niass. In Parish’s Moulmeyn collection is a specimen very 
closely resembling tlie Nepal species; but the pollen, according 
to Parish’s drawing, though similar in shape, has become attached 
to a stipes with a gland precisely as in Yandese. Mr. Parish’s 
analytical drawings of Moulmeyn Orchids are so exceedingly 
accurate and so generally taken from living specimens, that 
Eeichenbach, in describing the collection for the Linnean Trans- 
actions (vol. xxx.), accepted his representation of the pollina- 
rium of Monomeria without hesitation, and had it copied in the 
plate in which he figured the plant as a genus of Yandese, very 
unlike any one yet known in that tribe. Unfortunately neither 
Parish’s nor Lindley’s specimens aftbrd the means of verifying 
the point ; but in two flowers ready to open, taken from a spe- 
cimen I had from Wallich, I find the pollen exactly as drawn by 
Lindley without the stipes and gland. I cannot help thinking, 
therefore, that the pollen figured by Parish had become acci- 
dentally attached to some extraneous body mistaken for tbe 
stipes, a conjecture somewhat confirmed by the very exceptional 
manner in which the pollen appears attached to the supposed 
stipes, which, moreover, does not correspond in shape with that of 
the rostellum, from which it would have been detached. 

Dendrochilum, Plume, reduced to his first section, certainly in 
some measure connects Liparidese (to which I have above referred 
Blume’s second section) with tbe Dendrobiese allied to Bulho^ 
phyllum ; for it has the small flowers in a slender raceme of the 
former suhtribe, with flowering leafless scapes issuing from the 
stem-like caudex distinct from the unifoliate pseudobulbs, and 
the lahellum articulate on the basal projection of the column as 
in Bulboplii/llum, The pollen-masses are in some .measure inter- 
mediate between those of the two Bubtribes, but appear to be 
rather nearer to those of BuIbopJi^llmn than of Lvparis. 

BanUea^ Lindl., reduced to the two original species, B. parvU 
flora and P. reflexa, habit ol Bulbophyllum reptans^ 

appears also in its flowers to be much nearer to that genus than 
to Gmlogyne, of which Lindley had at first made it a section. 
But P. apimlata and P. un flora, afterwards added by Lindley, 
have not the peculiar labellum of Banisea, and appear in all 
respects to he true species of Ooelogyne, to which, indeed, Eeichen- 
bach has ah'eady transferred the P. apimlata, I cannot, how- 
ever, concur with him in referring Coelogyne bilamellata, LindL;i 
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to Fanisea. The labellum is shortly saccate at the base, as in 
(7. fTolifera^ Lindl., not flexuose, as Eeichenbacb. may have been 
led to conclude from the sketch in Herb. Lindl., taken from an 
accideotally injured flower. 

Aerochane, Lindl., a single species from Sikkim, has the habit 
of some of the larger species of JBulbo]pliyllum ; but the anther is 
one-celled at the time of dehiscence, with two globular pollen- 
masses, as inVandeae. These pollen-masses are, however, con- 
nected by a bipartite lamina, apparently a pollinary appendage, 
almost as in Bletiese, and not a production of the rostellum. The 
genus thus shows some aAdnity to each of the three groups, but 
rather more to Dendrobiese than to either of the others. 

Chrysoglossum, Blume (including DiglyphoBa, Blume), four 
species, and the closely allied Collahium, Blume, one species, all 
from the Malayan archipelago or the eastern provinces of India, 
have a peculiar habit connected with that of the Dendrobieas. 
The anther-cells are very distinct and parallel as in that tribe, 
and there is no stipes or gland to the two pollen-masses, although 
in their globular shape they much resemble those of VandesB. 

Subtribe 5. EEiEiE. — The inflorescence is lateral, as in Ben- 
drobiesB (axillary, pseudoterminal, or on independent leafless 
scapes), but the pollen-masses, always eight in number, four in 
each cell, have their points or short caudicles more or less con- 
nected by a pollinary appendage or viscum, varying in amount, 
often so scanty that the genera have usually been placed in 
Lindley’s tribe Malaxidese ; whilst in many cases it is so conspi- 
cuous that Blume, Beichenbach, and others have transferred them 
to Bpidendreae. IV'ith the exception of the small American 
genus Cmlia and a single African Fackysfoma^ they are all limited 
to the Indo-Australian and South-Pacific regions. 

The principal genus Fria, Lindl. (JDendrohium^ Blume ; Oeio- 
meria^ Bon, not of E. Br.), includes about 80 species, more varied 
in aspect than most large genera of Orchids, and yet very gene- 
rally admitted with little diversity of opinion as to the limits 
to be assigned to it, except as to individual species which have 
occasionally been proposed as distinct genera, but subsequently 
restored to Fria hj Bindley, Blume, or Eeichenbacb. Por our 
^ G-enera Piantarum ’ I have adopted the ten following sections, 
almost entirely the same as those characterized by Bindley and 
others either as sections or as genera : — 1. Forpaix^, lAndl,, inclu- 
ddhg Aggeimthm md In^ Wight, dwarf plants with the 
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flowers, often rather large, almost sessile amongst the pseudo- 
bulbs. Eeichenbach has referred Lindley’s two original species 
to QryftocJiilus, on account of the sepals being united almost to 
the top ; but the sepals are more or less united in JE, lichenora^ 
Lindl., E. ustulata, Eeichb. f., and E. EarisMh LindL, which 
Eeichenbach retains in Eria, and -the other floral characters and 
inflorescence are completely at variance with those of GryptocM- 
lus. 2. Conchidium^ Griff., dwarf plants with slender one-flowered 
peduncles, which often appear terminal on a leafless pseudobulb, 
but are really in the axil of a leaf which has disappeared before 
the time of flowering. 3. JBryobivm, Lindl., including Alvisia, 
Lindl., dwarf plants with the habit of except that the 

peduncle bears a raceme of small flowers. 4. Mycaranthm, Blume, 
with longer, scarcely pseudobulbous bifoliate stems, and one or 
two peduncles from the upper nodes bearing a dense secund 
raceme of numerous small flowers. 5. Eriur a, Lindl., with 
taller several-leaved stems, and several racemes of small flowers. 
6. JEymenena, Lindl., and 7. UrostaoJiya, Lindl., the stems leafj, 
with loose racemes of rather larger glabrous flowers, pseudoter- 
minal in Hymeneria, lateral in Urostacliya. 8. EendroUrium, 
Lindl., the flowers usually w'oolly, or, if glabrous, rather large, 
on leafless scapes arising from the base or near the base of 
the leaf-bearing pseudobulbs. This is a rather polymorphous 
section not very well defined, as it includes : — E. rosea and its 
allies (Xi][)liosmm, Griff.) and E. acridostacliyay'Sijd<da}Q. f., in which 
the npper sheaths of the scape hear sometimes a leafy lamina and 
the rather large flowers are glabrous ; E, stellata, Lindl., and its 
allies {Octomeria vaginata, v. Breda, &c.), with a long loose ra- 
ceme ; and E. larhata, Eeichb. £, formerly referred by Lindley to 
Tainia^ differing from all other Erias in its long, loose, branching 
raceme. Bendrolirion^ Blume, appears to have been originallj 
intended for tbe whole genus Eria, 9, TricJwtosia, ^hime, 
robust hispid leafy stems, with short axillary racemes ; and 10. 
Oylindrolohus, Blume, including Geratiim^ Blume, with glabrous 
leafy stems and very short lateral peduncles bearing two or three 
rather large flowers on long pedicels. Lindley’s section 
chosma, is here omitted, as being more appropriately considered 
a distinct genus of Ccelogyneae. 

Gmlia, Lindl., is a genus of four or five species from Central 
America and the West Indies, scarcely differing from Eria except 



804 ME. a. BEITTHAM ON OECHIDEiB. 

in stature, and, as far as known, in the broad wings to tlie 
capsule. 

Flireatia^ LindL, including jBlemure, Endl., contains about ten 
species from the Indo- Australian and South-Pacidc regions, with 
the foliage of Oberonia^ and apparently similar small racemose 
flowers ; but the lateral peduncles and pollinary apparatus are 
entirely those of Eriese ; and Reichenbach unites the genus with 
Bna itself. 

JBachystoma^ Blume {A^aturia^ LindL), as originally consti- 
tuted, was a very natural group of about eight East-Indian or 
Malayan species, all leafless, with much of the aspect of the 
flowering-stems of JPogonia^ but with the characters of Eriese. 
Blume, and even Bindley himself, have since added to it as a 
section Lindley’s Ipsea, which, besides the flowering scapes, 
produces pseudobulbs with one or two leaves, and the flowers 
are few, large, with characters slightly diflerent from those of 
the typical Tachystoma ; and the section might well' have been 
kept up as a distinct genus, especially since it has been con- 
firmed by the addition of a tropical-African species, P. Thomso- 
Eeichb. f. 

SpathoghUis, Blume, as limited by Lindley, comprises about 
ten species from the Indo-Australian and South-Pacific regions, 
separable into two series, distinguished, however, more by sta- 
ture and size and number of leaves and flowers than by any 
definite characters j and I cannot concur with Eeiehenbach in 
transferring one of these series to I^achystoma, from which it 
appears to me to differ as much in the shape of the flowers 
as in habit. Pawionia^ LindL, firom the Philippine Islands, pre- 
cisely resembles the larger species of SpatJioylottis, excepting 
in its perfectly regular perianth, the labellum being similar to 
the petals. Lindley has suggested that it might be a peloria- 
state of a true SpatJwyloUis, to which Eeichenbach has conse- 
quently referred it with doubt in Walpers’ ‘Annales.^ The sup- 
position, however, requires further confirmation. 

Subtribe 6. BnETiEiE, — This suhtribe of about 50 species is a 
fairly natural one, and, making allowance for a very few excep- 
tional species, it is well defined. The leaves of the pseudobulhs 
are large or long, with prominent veins, often plicate; the in- 
florescence, with the exception of two or three speeieB of Mams 
and on separate leafless scapes ; the pollen-masses, usually 
8, are, like those of Lssliese, laterally compressed and parallel 
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in two series ; but the pbliinary appendage is very abundant and 
the masses o£ both series are adnate to it upwards or nearly 
their whole length, the smaller series is deficient only in Anilib- 
gonium. The genera mostly belong to the Indo-Australian region ; 
but Chysis and Bletia itself are tropical American with one 
Chinese and Japanese species of the latter, and one species of 
BJiaius has been found in tropical Africa. 

The three genQvz, Acantliepliippium, Bhaius^ diXidi Bletia have 
been admirably worked out and illustrated in Blume’s great 
work on Javan Orchids, and my own observations lead in 
every respect to confirm his conclusions, except in regard to 
the North-American Bletia ajghylla^ Nutt., which I have above 
mentioned as an anomalous Li paridea allied to CorallorhizavxAGt 
Eafinesque’s name JBexalectfis- The Chinese and Japanese 
Bletia hyaemthma the Indian and Malayan Bhaius alhus 
and its allies, differ from the rest of the sub tribe in their 
racemes terminating leafy stems j and Eeiehenbach has proposed 
to separate them generically, the former under the name of Ble- 
tilla, the latter under that of Thuniaj and to transfer them to 
Lindley’s tribe of Arethusese on the supposition that the pollen 
was entirely granular. But Blume has well shown that this 
is a mistake. . In the early stage the pollen-masses are quite 
continuous with, and scarcely distinguished from, the mass of 
pollinary matter forming the appendage, and in withered flowers 
a considerable quantity of granular pollen will sometimes re- 
main in or about the anther-case ; but about the time of dehis- 
-eence I have seen the eight pollen-masses quite distinct, and 
as waxy as in other Bletiese, in dried specimens" of Bletia liya- 
cinthina and Blmius ajhis and in living specimens of Bhakis 
Bensoniw (Bot. Mag. t. 5694). I therefore follow Blume in 
reuniting Bletia mdi Bliaius respectively, dividing 

Bletia into two sections,\E^«JZe^ 2 « andE/efe7Zflf, and Bhaim into 
four, Gaetrorchis (including Besomeria^ Lindl), Thnnia^ 

and JLimatodes, I should exclude, however, from the latter the 
X. gracilis and X. rosea^ Lindl., which are both referrible rather 
to Cahnthe, 

City sis, Lindl, is a tropical- American genus of half a dozen 
species, in which the granular mass or pollinary appendage is re- 
markably large, sometimes almost enclosing the pollen-masses, 
Nepliela^ltyllum, BlvxaQ (Cytleris, Lindl.), contains four species 
from the Indo-Malayan region, and is well illustrated by Blume. 
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Tainia, Blume {Ania, LindL), six or seven Indo-Malayan species, 
appears to me to be a well-defined genus, connecting in some 
measure Eriess with Bletiese, but much nearer to the latter, both 
in habit and in pollen. Beichenbach, however, i:eieirtAniaangus~ 
tifolia, LindL, to FacTiystoma, and the other species to JEria 
itself, upon grounds which I have failed to discover. The ori- 
ginal T, s^eciosa^ Blume, differs from all the other species in the 
long setiform tails to the sepals and petals. 

Aniliogonium^ Lindl., a single Himalayan and Burmese species, 
is remarkable in the subtribe for the deficiency of the upper 
smaller series of pollen-masses ; but the habit, inflorescence, and 
some other characters, besides the stature, prevent the transfer- 
ring it to Laeliese. 

Subtribe 7. Ccelogtne^. — ^The genera collected in this snb- 
tribe are perhaps not very well connected with each other, and 
the character of the subtribe is not so definite as might be wished, 
yet none of the genera appear to be more nearly related to any 
one of any other sub tribe. The pollen-masses, four or eight, are 
usually clustered, tapering into points or short caudicles, as in 
Liparidese and Eriese, but are often more compressed than in those 
subtribes, and sometimes as much so as in Lseliem ; they are often 
connected by a more or less distinct granular appendage, or more 
frequently after dehiscence by more or less of viscum, sometimes 
even consolidated into a gland. The inflorescence, always termi- 
nating the leaf-bearing stem, separates them well from Eriese ; and 
although in a few species the flower appears at the end of a stiff, 
leafless stem, or pseudobulb, it is because the leaves are pro- 
duced at a later season, dnd can only be seen when the specimen 
is already in ripe fruit, or even still more advanced. The dis- 
tinction from Liparideae is not so easily expressed in words, 
although each of the four or five groups in which the subtribe 
may be divided is marked by some special character in foliage, 
inflorescence, or structure which does not occur in Liparideae ; 
and in Lindley’s arrangement the genera were mostly placed in 
Epidendrese, or in VandejB, not in Malaxidese. They are all 
natives of the Indo- Australian and South-Pacific region, with the 
exception of Galanthe^ which is very sparingly represented in 
Africa and tropical America, and EUeantJim, which is exclusively 
American, 

As a first group we have two genera with small flowers in a 
pedunculate, more or less branched panicle, both of them with four 
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pollen-masses. In Josepha^ Wiglit, two species from the Indian 
Peninsula and Ceylon, tlie flowers are racemose along tlie more 
or less elongated brandies of the panicle. In Earina, Lindl., two 
I^ew-Zealand species, and four more or less marked varieties of a 
third, if not ail distinct species, from the South-Pacific islands, 
the flowers are crowded along the short branches, sometimes 
almost reduced to sessile clusters. 

The next group includes three 'genera with small flowers 
collected in terminal sessile heads, all three from the Indo- 
Malayan and South-Pacific region : — Glomera^ Plume, two species 
with rather loose heads, terminating leafy stems, the flower 
protruding beyond the bracts, and only four pollen-masses. 
Agrostopliyllum^ Plume, about five species, the dense sessile heads 
terminating the leafy stems as in Glomera^ but the flowers almost 
concealed by the imbricated bracts and the pollen-masses eight, 
with some other diflTerences in the structure of the flower. A. 
W2^y«Zwrw5,Eeichb.f.,frbm the Samoa Islands is, however, unknown 
to me j but from the long spiciform inflorescence and other 
characters given (from an imperfect specimen) it can scarcely be 
a congener. €eratostylis^ Plume, has the eight pollen-masses of 
AgroBtophyllum \ but the stems having only a single apparently 
terminal leaf continuous with them, the little head of flowers 
appears lateral. 

. The third group comprises three genera from the Indo-Malayan 
region with spicate or racemose flowers and eight pollen-masses, 
the lateral sepals more or less connate at the base, with the 
protruding base of the column forming a mentum or protuber- 
ance, as in several of the preceding genera :—Gallostylis, a single 
Javan species, only known from Plume’s ‘Pijdragen’ ; Cryptocliilus, 
Lindl., two Himalayan species remarkable for the sepals connate 
into a tubular pemmih^i Trichosmu, Lindl., a single Khasiya 
species, which Lindley had at first described as a C<Mogym, hvLt 
which he later followed Eeichenbach in referring as a section to 
JEria^ hvit the habit, the strictly terminal raceme, and the 
laterally compressed poUen-masses are those of Coelogynese rather 
than of Priese. 

The fourth and typical group of Coelogynese comprises six 
genera with spicate racemose or solitary flowers, and no basal 
projection to the column, of which three {Coelogyney OtocMlus, and 
JPholidota) are epiphytical and usually pseudohulbons, with four 
pollen-masses, and three {Calanthe, Arundina^ and Elleanthus) are 
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usually tall terrestrial herbs, witti plicate leaves, no pseudobulbs 
and eight pollen-masses. 

Cmlogijm, as defined by Lindley in some of his latest works, is 
a natural genus of about 50 species from the Indo-Malayan 
region. His three sections, Neogpie, Fleione^ and Omlogyne 
proper, have been regarded by some as distinct genera ; and of 
these Fleiorie, Don, is kept up by such in most horticultural 
publications, for, as far as is shown^by the species in cultivation, 
it is easily recognized by its handsome flowers solitary on the 
stems or pseudobulbs, which, as in other sections of Coeloggne, are 
sometimes leafless at the time of flowering. But there are a few 
species of proper in which the raceme is reduced to 

two flowers or to a single one, and all other characters assigned 
break down in one or more species of one or the other group. 
OtocMlus^ Lindl. (including Tetrajgeltis^ Wall.), containing three 
or four species, is reduced by Eeichenbach to a section of 
Otoeldlus, to which it is certainly closely allied j but the marked 
difference in vegetation, which alone might not have been a 
suflScient generic distinction, is here accompanied by the small 
racemose flowers and differences in the labellum which may 
justify the separation. PJiolidota^ Lindl, about 20 species from 
the same region, is also reduced by Eeichenbach to a section of 
€mloggne\ but here, besides the smallflowers and the inflorescence, 
we have a well-marked character in the shortness of the column. 
The genus is divisible into two sections by the vegetative cha- 
racters which separate Oioohilm from but by no other. 

In the one the new shoots proceed from the rhizome at the base 
of the previous year’s pseudobulb, as in Gcdogyne) in the other, 
as in OtocJiiluSj the new shoots are formed near the apex of the 
previous year’s growth, giving the older stems a jointed appear- 
ance, as if formed by a succession of pseudobulbs. In Blume’s 
^ Bijdragen,’ JPhoUdota and Gcelogym formed sections of his genus 
Chelonantliera, 

Galanthe, Lindl., including Oentrosis, Thou., Amblyglottis^ 
Bliime, Btyloglossum, v. Breda, Ghiesbreglitia^ A. Eich., and 
J^rejptanthe^ Eeichb. f., is a genus of about 40 species, chiefly from 
the Indo-Malayan region, but extending also to the South-Pacific 
islands and to tropical and South-eastern Africa, and represented 
by two or three species from Central America and the West 
Indies. It has usually been placed in Yandeas, because the 
viscum which after dehiscence connects the points or caudicle s 
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of tHe pollen-inasses Bardens into a disk-like gland contiguous to 
the rostellum ; but the perfectly 2-celled anther and the eight 
distinct pollen-masses tapering into points or caudicles are totally 
unlike -what is observed in Vandeae ; and although the viscum 
forming the gland may be, as in many of the preceding genera, 
an exudation of the rostellum, it does not appear to me to be a 
scale or lamina detaching itself from the upper surface of the 
rostellum, as in true Vandeae, although it might, perhaps, be 
compared to the gland of Ophrydeae. Qalanthe therefore appears 
to me to be referrible, as well in character as in habit, to Ooelo- 
gyneae and not to Vandese. The species have been distributed by 
Lindley into two series, according as the spur of the labellum is 
elongated, or short or quite obsolete, but the distinction is vague 
and not confirmed by habit. Some species, however, such as G, 
densiflora^ Lindl., and 0. cureuligoides, Lindl., are well marked by 
their dense racemes and scarcely spreading perianths; and, again, 
three species, 0 . gracilis, Lindl., without any spur, G, Irevicornis, 
Lindl., with a short spur, and G, densifiora, Lindl., with a long 
one, have the column exceptionally produced above the tube 
which it forms by its connection with the labellum. 

The facility with which Lmatodes rosea, Lindl., can be made to 
hybridize with Galmtlie vestita has been given as an instance of 
ready hybridization between two distinct genera ; but the fact 
appears to be that X. rosea itself has all the characters of Galanthe 
and not of Coelogyne, and is indeed a species very nearly allied in 
every respect to G. vestita. 

Arundina, Blnme, is a well-characterized Indo-Malayan genus 
of about five species, and I quite agree with Eeichenbach in 
uniting with it Lindley’s JDilocMa, This genus was distinguished 
by the lateral lobes of the clinandrium bearing perfect anthers ; 
but Blume has shown that this anomaly is not constant, and it 
has been occasionally observed as an accidental anomaly in a few 
flowers of two or three very different genera of Orchideae. 

Mleantlius, 'BveA (XyeZywff, Poepp.), is a natural and well- 
characterized tropical-American genus of nearly 50 species, 
mostly with short dense terminal heads or spikes with closely 
imbricate bracts, but one or two species, with a longer loose inflo- 
rescence, assume almost the habit of 

Subtribe 8. STEFooLOssEiE.— The genera which I have collected 
in this subtribe are mostly smaH-fiowered epiphytes, which have 
been generally classed either as sections of U^idendruon ov as 



310 


ME. G. BEKTHAM 02T OECHIDEJE. 


genera nearly allied to it. Like Lselieje, they are all American, 
they all have a terminal inflorescence, and many of them have, 
as in Epidendrum, the labellum united with the column at the 
base ; but the pollinary arrangement is so different that some have 
been transferred to other groups, even to Vandese. The pollen- 
masses (4, 6, or 8), are usually ovoid or globular, not at all 
or scarcely compressed, and distinctly separated in the anther 
by spurious dissepiments, dividing each cell into two, three, or 
four cellules or compartments ; they are free, or nearly so, within 
the anther, though often after dehiscence connected by a small 
quantity of viscum, which sometimes extends into one or two 
•elastic threads, connecting them also with the rostellum. The 
pollinary appendage so characteristic of Lseliese is entirely want- 
ing, or only very slight traces of it may be observed in a very few 
species. The genera I should propose to include are ten : — 1, 
Laiiimn, Lindl. (as a section of Epidendfum')^ two species differing 
from all the others in the four pollen-masses, not collateral, as in 
the next seven genera, but two in each cell, superposed and 
separated by a transverse or somewhat oblique, not longitudinal, 
dissepiment, this genus closely connecting the subtribe with that 
of Liparidea. 2, Amllostoma, Scheidw., founded originally on 
Epidendrtm iridactylmn, Lindl., and transferred by Scheidweiler to 
Yandem on account of the double thread-like elastic viscum which 
often connects the pollen-masses with the rostellum. It nowincludes 
also A, micranthum (Epidendrum^ Hook.), and A. foi5»,Beichb. f 
in all these species the four pollen-masses are collateral in as many 
apparently equal cells in an almost renifonn anther. 8 . Berapliyta^ 
!Fisch, and Mey. (whose character, though repeated in the 8rd 
supplemeiittoEndlicher’s * Genera,’ was overlooked by Lindl ey), 
established on the Epidendrum diffuBum, Lindl., which only differs 
from AmhloBtoma in the form of the labellum and of the anther- 
case. 4. Eiqtli07iea, Lindl., including Gastropodimi, Lindl., and 
Memiscleria, Lindl., four species with the anther of Amllo’- 
stoma^ but differing in habit, inflorescence, and some other 
characters. 5. Stenoplossum, H. B. & E., a single species only, 
very slightly differing from Eiothonea, 6. Eormidmm, Lindl. (as 
a section of Epidendrum), about seven species, with the same 
almost reniform anthers, all dwarf plants with a very peculiar 
habit. 7. Lindl., including Eeiclib. f., three or 

four species; 8. EcapJiy glottis, Pcepp. and Endl. (Claddbium, 
Lindl.), about eight species ; and 9. EEexadesmia, Erongn., four or 
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five species ; all three genera remarkable for their vegetative 
character and peculiar habit, arising from each year’s shoot or 
narrow pseudobulb proceeding from near the end of that of the 
preceding year. In JShirma the column and labellum are united 
at the base, as in the preceding genera, and there are four 
collateral pollen-masses ; in Bcaj^hygloUis the pollen-masses are 
likewise four, but the labellum is free from the column ; and in 
Sewadesmia the labellum is agaiu free, but in the anthers, besides 
the four collateral pollen-masses, there is a second upper series of 
two, one in each cell. To the above nine genera I would add as 
anew one, under the name of Octades7nia, the Octomeria sen'a- 
tifolia. Hook, Bot. Mag. t. 2823, transferred by Grrisebach to 
Tetramicra, and by Eeichenbach to Bletia^ from all of which 
genera it appears to me to be much further removed than from 
JlexadeBmia, The habit is that of some species of Epidendrwn ; 
the anthers are those of except that both series of 

pollen-masses are complete in number, eight in all. 

Subtribe 9. LiELiE^. — The chief characters of the Lseliesc, or 
Epidendrese proper, reside in the pollen-masses, four iu one 
series or eight in two series, those of each series laterally com-^ 
pressed, collateral and parallel, connected byapoliinary appendage 
in the form of two linear laminse, often uniting into one, and 
ascending from the base of the lower or single series along their 
outer edge ; the upper series, when present, descending from the 
upper end of the lamina, and often smaller than the lower series, 
never ascending like the lower series, as occurs in Bletiese. The 
inflorescence is almost always terminal. The genera are all exclu- 
sively American, tropical or subtropical, and the habit usually, if 
not always, epiphytical and frequently pseudobulbous. 

I have included sixteen genera in the subtribe, for which I 
have taken Lindley’s name, as having been applied by him to a 
group almost identical ; but of these sixteen, two are somewhat 
doubtful. Alamania^JA^ye Lex., a single Mexican species, 
is only known to me from a specimen of Hartweg’s in Lindley’s 
herbarium, which he had referred to Llave and Lexarsa’s genus, 
but which scarcely corresponds wdth their character. Bindley 
associated it with Epidendrmi^ probably on account of the form 
of the perianth; and from the original character we should suppose 
the inflorescence to be, terminal ; but in Hartweg’s specimen the 
short raceme is on a leafless scape from the base of the bifoliate 
pseudobulb, and the characteristic pollinary appendage of Lseliefe 

Lira. JOTJElJr.-^BOTAlST, TOL. XTIII. 2 A 
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appears to be almost or wholly deficient, which would bring 
the plant nearer to the Dendrobiese, where, however, the Epideji’^ 
drum-Yike union of the labellumwith the column is as yet unknown. 
The place of the genus can only be determined when further 
specimens shall have come to hand. Fleufanthmm, Lindl. 
(referred by him as a section to JEpidendrum)^^^^ or sis species, 
has the characters of Ej^idendrmi or almost of Ponera^ except that 
the short racemes or clusters of small flowers are sessile, or nearly 
so, in the axils of distichous leaves, an inflorescence totally at 
variance with that of the rest of the subtribe. 

The normal genera of the subtribe form three series, the first 
eight of them having four pollen-masses only, without any trace of 
the upper series, three (Laliopsis, Teframicra, and Brassavold) 
in which the uj^per series is present, but much smaller than the 
lower, and three {Lmlici, ScJiomhurgJcia^ and Soplironiiis) in which 
the two series of four each are eq^ual or nearly so. But these 
distinctions are artificial and not always absolute, although great 
importance has sometimes been attached to tlieui. 

Eiacrium^ Lindl. (referred by him as a section to Epidendrim\ 
founded on Epidendnim hicormitim, Lindl., contains four 
described species or marked varieties, in which the peculiar 
bicornute labellura, neither adnate to nor parallel with the column, 
gives the flower a very different aspect from that of the true 
species of Epidendrum, md cmnot be included in them without 
doing violence to the generic character. 

Isocliilus^ Br., limited to the original J. linearis and three or 
four species recently added to it, has a very peculiar habit, a free 
labellum, and a few other distinctive characters of minor import- 
ance, The other species enumerated in Lindley’s Genera and 
Species of Orchidea? have since proved to belong to various other 
genera. Eeichenhaeh found in J. lineans six pollen-masses, each 
cell of the anther being divided into three compartments. This 
must have been in some abnormal individual. I have repeatedly 
examined both fresh and dried specimens, and have alw^ays found 
the normal four in a single series. 

Fonerct^ Lindl., including Tcimgmnestum^ Eeiclib. f , altogether 
four species, is specially distinguished from Egidendrim by the 
flow^ers, usually small, showing a prominent mentum, the labellum 
being adnate at the base to a basal projection of the column. The 
inflorescence is also occasionally abnormal: the short, dense 
racemes are, indeed, terminal on the year’s shoot, but besides these 
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there appear on the old stems lateral clusters which must probably 
be considered as leafless flowering branches. In Tetragamestum 
modestu7nj'BmQ\ib. f., which has all the characters of Bonera, the 
year’s shoot proceeds from the end of that of the previous year, 
making the persistent terminal cluster of flowers appear lateral, 
as in Bca^phi/glottis \ whilst in other species the new shoot appears 
as if in continuation of the old one, without any persistent remains 
of the raceme. Iteiehenhach unites Bcaphy glottis^ Pcepp., with 
Bonera^ in which I cannot concur, the pollinary apparatus being 
quite at variance with that of Lseliese. Bonera adendrobium^ 
Eeichb. £, with really axillary inflorescence, appears to me to be 
a species of BleuTantMum \ but the flowers in out specimen are too 
much -withered to admit of positive determination. 

Binelia, LindL, is a dw^arf Brazilian plant, only knowm from the 
drawing and memorandum of Pinelin herb. LindL Eeicheubach 
once referred it to Bcstrepia ; but the pseudobulbs, the labellum 
adnate to the column, and the poUinary apparatus are quite at 
variance with the characters of that genus, and seem to show a close 
afflnity to Sophronitis, differing chiefly in the pollen-masses, four 
instead of eight. 

JECartioegia, LindL, is a single Central- American species, with 
the mentum of Bonem, and the habit and adnate labellum of the 
AmphigloUis group of Epidendrum. 

Epidendrum itself, as now limited, is still an enormous geuus, of 
which nearly 400 species, good or bad, have been described. It was 
well worked up by LindJey in his * E olia Orehidacea ; ’ but since then, 
owing chiefly to the exertions of horticultural collectors, a consider- 
able number of new species have been added, and more abundant 
materials supplied for judging of the old ones. Lindley divided the 
genus into twelve sections ; but from these must be deducted four 
sm all OTxQ^Biacri um, MoTmidiim, and which 

have been above mentioned as distinct genera, 2 Ciid Epi(iladmm^ oi 
which the typical species, E. aurantiacum^'^'Ai%m.^ seems to be re- 
ferriblerathez’ to Cattlega, The remaining sections, comprising the 
great mass of the species, appear to be reducible to four primary 
sections and a number of subordinate less definite series. These 
sections are : — 1. Barheria^zxxdL 2. EncgcUa, with the labellum ad- 
nate only at the base or below the middle of the column, the former 
containing but very few species, forming Knowles and Westcott’s 
proposed genus JBcirJm'ia ; whilst the larger group, Encgciut^ may 
he subdivided into three series, and would include the proposed 

2a2 
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genera Dinema, LindL, Prostlwchea or PpitJiecimn, Kn. and Westc. , 
and Eneyelia^ Hook. 3. Auliseum^ and 4. JSxiej^ndendvmi^ with 
the unguis of the labellum adnate to the top of the column, 
or nearly so, the lamina appearing sessile. AuUseum, in two 
series, would include AuUsa, Salisb., and Ameheilim, Hofimans. ; 
and JEJitepidendriiniy in ten series, would include (Erstedella, 
Beichb. f., AmjpMglottis, Salisb., Pseiide^idendmm^ Beichb. f., 
PJiydnga^ LindL, and N'miodeSy LindL To these four sections I 
W'ould doubtfully add a fifth, under the name of Psilanthemum^ 
for the Btamfordimmm, Batem. (JJ. hasilafe. Link, Kl., and 
Otto, B, cyc7iostacJiys, Beichb. £-), which, from its leafless flowering 
scape and some difterences in the shape and arrangement of the 
pollen-masses, might well be admitted as a distinct genus. 

BrougMoxikt^'Bii, Br., three or four Wes t-Indian species, and Catt- 
leyat LindL, about twenty species, are both united by Beichenbach 
with Epidendrim ; and the following genera, with eight pollen- 
masses, are referred by him to Bletia^ an arrangement in which 
I am unable to concur, especially in ignorance of the characters 
he would assign to the compound genera thus formed. 

Lcsliopsts, Lindl., comprises three or four W est-Indian species, 
with the flowers nearly of Lalia, but with the reduced upper pol- 
len-masses and the habit rather of Tetramiera, The plant Lindley 
received from Hinds as Chinese, and which he published first as 
a Brouglitonia and then as a Lceliopsis, has been satisfactorily 
sho^vn by Beichenbach to have been really Mexican and a true 
nearly allied to .S'. Lindl. 

In Teira7nkra^ Lindl., about six species, we w^ould include 
Leptotes, Lindl., of which the 23ollen-masses were described as two 
only in the lower series, evidently by some mistake. I find lour 
in the flowers examined, as^ figured in Bot. Mag. t. 8734, Tetra- 
mkra fe^iern^ Griseb., is a true species, with the labellum of Le^- 
iotes, Bletia piratensis, Beichb. f., and B, BcJiom'bm'ghn^ Beichb. f., 
appear to me to be but very slight varieties of the original T, 
rigida, T, flatypliylla^ Griseb., is rather a true Bletia. T, mon- 
tana^ Griseb., constitutes the above-mentioned genus Octadesmia, 

Brassavola^ B. Br., about twenty species, calls for no remark ex- 
cept that B. glauca, Lindl., and B. Biglyana, Lindl., which have 
not the characteristic perianth of Brassavola, might be better 
placed in Lcelia, msiT those Brazilian species which have the 
petals scarcely broader than the sepals. 

Zmlia^ d» weli-knowm and splendid genus of about tw^enty species, 
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is SO closely allied in every respect to CaUleya^ tliat ooe has great 
hesitation in accepting the technical distinction of tbe eight pollen* 
masses in two series instead of the single series of four, especially 
as hybrids are so readily produced in cultivation in which the 
number of pollen-masses is variable. It was thought at first that 
the character was accompanied by a difference in habit ; but this 
has not been since confirmed, for several species, first described 
and figured as Cattleyas, on account of their habit, have been sub- 
sequently found to have the eight pollen-masses of Lcelia (Bot. 
Eeg. 1. 1172 and 1838, t. 2 ; Bot. Mag. t. 3656, 3711, 3910, 4700). 

BohomlurgMa^ LindL, about twelve species, and Bo^hromtis^ 
Lindl., four or five Brazilian species, call for no special remark on 
the present occasion. 


Tribe 2. VAKDEiE. 

This vast tropical tribe remains, with very few exceptions, as 
circumscribed by Lindley. The plants are mostly epiphytical 
and frequently pseudobulbous. The infloi'escence is generally 
lateral, although in a few genera it terminates leafy stems. The 
essential character resides in the anther and polllnary apparatus. 
The anther, operculate and deciduous as in Epidendresc, is more 
closely incumbent on the rostellum, and when mature usually 
appears one-celled or nearly so ; the two cells, perhaps always 
distinct in the young bud, become confluent when open, or are 
only separated by a partially raised line in the anther-case, and in 
all probability are always divaricate, not parallel as in Epiden- 
drem. The pollen of each cell is a waxy, globular, ovoid or oblong 
mass, not tapering to a point or caudicle, and either entire or 
more or less divided into two by a transverse or oblique furrow or 
section. Thus the pollen-masses, when four in the anther, are fore 
and aft in each pair, not all four collateral and parallel, as in most 
Epidendrea?. When the flower opens, the anther-case is very 
readily detached, leaving the two pollen-masses or pairs of pollen- 
masses belonging to the two cells separately and firmly attached 
to a scale or plate which becomes detached from the back of the 
rostellum. This scale or plate, with the attached pollen-masses, 
constitutes the loollmariim. When it is small and thick, and 
almost wholly viscid, it assumes the appearance of a gland, and is 
so denominated; but in many cases it takes the shape of a broad 
scale, or is prolonged into a linear or oblong, single or sometimes 
double, stipes, bearing the pollen-masses at the further end ; but 
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the under surface at the lower end is always highly viscid, and the 
whole pollmarium is readily carried off by any insect or other 
foreign body with which it may come in contact, giving it a fair 
chance of being lodged on the stigma of another flower. It is 
that form of pollinarium in which the pollen-masses and gland 
are separated hy a stipes which has been erroneously described 
as pollen-masses with a caudiele and gland, and has led to con- 
fonnding it with the true candieles and gland of Ophrydess and of 
and some other Epidendreae, 

The above characters appear to draw a very marked line of 
distinction between Epidendrese and Yandese ; and out of 88 genera 
and above 2000 species of the former, and 130 genera and about 
1400 species of the latter tribe, there are not, I believe, half a 
dozen tolerably well-known species as to which there may be any 
doubt of the tribe to which they should be referred. But the 
division of the Yanclese into subtribes is much more difS.cult, and 
as yet very vague in its results. Habit, and even geographical 
distribution, has often to be more relied upon than any absolute 
character; and the eight following ones which we have adopted 
for the ‘ G-enera Plantarum ’ may very possibly, when the doubtful 
genera become better known, require considerable modification. 

Subtribe 1. EiriiOPHiEiB.— The three genera here collected 
are mostly terrestria], producing pseudohulbs which bear a few 
long piicately- veined leaves, and leafless flowering scapes proceed- 
ing from the rhizome at the base of the pseudohulb. In a few 
species, however, the flowering-stem itself is leafy, and thickens 
at the base in a pseudohulb. The habit of the subtribe is there- 
fore that of most Gymhidiese, from which it is chiefly distin- 
guished by the labellain more or less produced at the base into 
a spur, rarely reduced to a short gibbosity. The principal 
genus, E. Br., including Orthochilus, . Hochst., has 

about fifty species, chiefly African, tropical or southern, with 
a few from the Indo-Australian region, and perhaps one true 
hoim. Brazil. The great mass of these species have 
simple racemes of rather showy flowers on leafless scapes, but 
two or three South-African ones have the leafy flowering-stems 
of the American Galeandras’, and a very few, also African, 
tropical or southern, have small flowers in branching racemes. 
Blnme proposed uniting with Eidoplm^ not only the closely 
allied Galeandra^ but also Zygopetalum and some other Qyrto* 
podiece^ in which I am unable to concur, the structure of the 
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periantli, with a inentum instead of a spurred labellum, being so 
very different. LissocJiilus^ E. Br., imluding H^pocIemafiuQ}^ A. 
Eicb.j is a purely African genus, tropical or southern, of about 
twenty-five species, differing from the genuine !Eulo;^liias with, 
leafless flowering- scapes chiefly in the large petals, always broader 
and more coloured than sepals an approach to which character 
may be observed in Eiilophia herhacea^ LindL, and a few allied 
Asiatic species. Galeanclm, LindL, comprises half a dozen Ame- 
rican species, wdth the inflorescence terminating the leafy stems, 
as in the tw^o or three abnormal species of South- African Eulo^ 
phiae, from which they differ chiefly in the broad funnel-shaped 
spur of the labellum, and in the gland or scale of the pollinarium 
not at all or scarcely produced into a stipes. The three genera, 
however, of Eulophiem might almost equally well be considered 
sections of one genus. 

Subtribe 2. Cymbidie^.— The plants of this siibtribe have 
generally the habit nearly of Eulophiese and of some Cyrtopodiese, 
but have no spur to the labellum nor mentum to the perianth. 
They are terrestrial, or more or less epiphytical j the leaves, 
usually large and plicate or many-nerved, are often borne on 
pseudobulbs ; the racemes, simple or rarely branched, are on 
leafless scapes, or in three genera terminate the leafy stems. The 
pollen-masses are sessile on the scale-like gland of ’the pollina- 
rium, rarely produced into a short single or double stipes. The 
eleven genera are all ff’om the Old World, one only of the some- 
what anomalous ones {Pohjstachya') being also represented in 
America. 

Oi/mMclium itself, including Tridorchis^ Blume, has about thirty 
species, chiefly Asiatic or Australian; the two African species 
referred to it by Lindley have been shown by Harvey to belong 
to EidopUa\ hut the CU Sandersonii, Harv., from South Africa, 
and an allied species from tropical Africa, appear to be true Oym- 
hidia. The pollen-masses in this and the two following genera 
have usually writhin the anthers a granular appendage, like that 
oi Epidendrum, attached to their base and lying along their outer 
edge; but in Epidendrim, the anther-cells being parallel, the 
appendages of the two cells are contiguous and parallel, readily 
uniting in a single lamina ascending from the base; wfliereas in 
CpnMdmm, the anther-cells being divaricate, the appendages are 
also divaricate, united by their bases only into a single transverse 
linear lamina, attached by the centre, and, after dehiscence, placed 
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between the pollen-masses and the scale-like gland of the ros- 
telluin, free from both, except in the centre. This pollinary 
appendage readily shrivels up in drying, and has been generally 
overlooked ; but I have always seen it very prominent and of a 
bright yellow pollen-colour in QymUdimn giganteim^ and, with 
care, seen it very distinctly in buds Just open of dried specimens 
of several species of Cymhidium^ Ansellia, and Ghammangis. It 
is also well figured in Blume’s plate of IridorcMs, and in GrrifiSith’s 
of a CgmhicUum^ Ic. PL Asiat. t. 321. Amellia^ Lindl., consists of 
three or four marked varieties, or, possibly, distinct species, all 
African and mostly tropical, very nearly allied to Cgmlidium^ 
although the infiorescence is terminal on the leafy stems, and the 
column, shortly and broadly produced at the base, is exceptional 
in the subtribe. Grammangis, Eeichb. f., bas also most of the 
characters of Ogmlidiimj but has been rightly distinguished by 
Eeichenbach, chiefly by the form of the perianth. It was founded 
on the Grammatopliylkm Ellisii, Lindl., from Madagascar, to 
which must evidently be added the Cgmlidium litittonii, Hook., 
Bot. Mag. t. 56?6, said to be from Java ; but both species being 
only known from cultivated specimens, their origin may not be 
quite certain. 

Cremasira, Lindl. (EgaointTioreliis, Blume), a single Japanese 
species, and CgperorcMSf Blitme, from the Indo-Malayan region, 
have been well distinguished by Blume from CgmUdium, to which 
they had been referred ; and I cannot find in the dried flowers 
any trace of the pollinary appendage of Ggm'bidium. To Blume’s 
typical species of OgperorcJtis I would add Ogmhidhm elegans^ 
Lindl, G. Mmiersii^ Lindl., and probably C. cochleare, Lindl.; 
but I have not succeeded in seeing the poUinarium of the latter 
species. 

Geodorimx, 'S?i(^%. (including Cisiella, Blume), nine species from 
the Indo- Australian region, Gh'ammatojgliyllimi, Blume (including 
Ga5erfe,Graudich., Wight), six Indo-Malayan species, 

and JDi]}odimn, Br. (including LeopardantTiits, Blume, and Wailesia, 
Lindl.), six species from the Indo- Australian and South-Pacific 
regions, have all been well characteiized, and require no comment. 
Thecostele, Eeichb. f., is a single Malayan species, with a very 
ciu’iously shaped perianth ; but I am unable to see any affinity 
wdth the American Stanhopiem (Eborilingues, Eeichb.),with which 
Eeichenbach associates it. It appears to me to be more nearly 
related to Cymbidie^e than to any other subtribe, notwithstanding 
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tlie coriaceous, less prominently veined leayes. I find, also, in 
the only flower retaining its pollinarium which I could examine, 
the pollen-masses sessile on the back of the rosteilum, the gland 
or scale not being yet detached. The slender filiform stipites 
represented in Parish’s original drawing, rather too thickly 
delineated in Pitch’s plate (Trans. Linn. Soc. xxv. t. 29), appear 
to me to be the viscum which in Yandese so firmly attaches the 
pollen-masses to the gland or stipes, and which is here more than 
usually abundant, and readily stretches into elastic threads. 

JBro77iheadia^ LindL, two Malayan species, and JPolystaeli^a^ 
Hook., about thirty species, chiefly African, but extending also 
into the Indo-Malayan region, and sparingly represented in 
tropical America, are both somewhat anomalous genera, with the 
inflorescence terminating leafy stems, and often branched, but 
with floral characters connecting them rather with Cymbidiese 
than with any other subtribe. 

Suh tribe 3. Gyetopobieje. — -I have here collected twenty-one 
genera, whose general character is to have the prominent mentum 
of Maxillariese with the foliage and habit of Cymbidiea'), thus form- 
ing a connecting link between those two subtribes, but with limits 
not always quite so definite as could be wished, for there are 
here and there species offering exceptions to one or other of the 
characters. The first three genera are terrestrial, without fleshy 
pseudobulbs, although the base of the leafy stems often thickens 
into a hard tuber. The others are epiphytical, and usually, if not 
always, pseudohulbous. The leaves are generally plicate or with 
prominent parallel ribs, as in the two preceding snbtribes, and the 
flowering-scapes are leafless in all except Govenia. The only ex- 
ception to the mentum is in Aymiisia, which, however, is too 
closely allied to Zygcypetalimi to be removed from the subtribe. 
The pollinarium has generally the stipes much more developed 
than in OymbidiesB. In geographical distribution, one small, rather 
anomalous g^nmy Flocoglottis^ is exclusively Malayan, and a mo- 
notypic one^ Pteroglossaspis, is endemic in tropical Africa; the 
remainder are all American, though the typical one, Ogrtopodium^ 
extends also to tropical Africa and Asia. 

The Malayan genus Flocoglottu, about eight species, has been 
well illustrated by Blume, but its systematic position may be as 
yet doubtful. The anther is more distinctly two-celled than is 
usual in Yandese, and the two filiform slender stipites to the pol- 
linarium are exceptional in the subtribe, Tet it bas appeared to 
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me to be more nearly related to Cyrtopodiege than to Cymbidieee, 
to rrliicli, in some respects, it miglit be transferred. 

Cj/rtopodhmi Bi\, now consists of about twenty species, dispersed 
over tropical America, Africa, and Asia. It was originally 
founded on the G, Andersonii, Br., which, with a few closely allied 
American species, has the raceme branched and the lateral sepals 
only very shortly adnate to the basal projection of the column, 
andwas extended to embrace several Old-World species with simple 
racemes and the lateral sepals adnate to the end of the basal 
projection. Bindley afterwards proposed separating the latter 
generically, under the name of Gprtopera. But the geographical 
distinction can no longer be maintained, for the American 0. 
Woodfordi has the characters of Oyrtopera. Moreovei*, the Asiatic 
C.jlava^ LindL, and the Mascarene C. plantafjinea^ljmdl.^hdixe 
the lateral sepals almost free from the basal projection, as in the 
typical GyHopodiim^ w^hilst the raceme is simple, as in Cyrtopera, 
The whole, therefore, are now reunited into one fairly natural 
genus under the original name. C. foliosa^ LindL, however, from 
South Africa, is not a congener, hut appears to ^ Euhp'hia^ 
near E, coohhaia^ LindL 

LindL, including LindL, consists of about 

ten American species, exceptional in tbe subtribe by the inflo- 
rescence terminating leafy stems. Pteroylossaspis, Eeichb. f., a 
single Abyssinian species, is the only exclusively Old-World genus 
of the sub tribe with fleshy pseudohulbs. 

Zyyopetalum is an American genus of about forty species. I 
cannot concur with Blume in uniting it with Etdophia^'^xA I 
would add to it several small genera proposed by Lindley or 
Eeichenbach, most of which have, indeed, been already joined 
with it by Eeichenbach. Amongst these I would recognize the 
following six as sections: — 1. Zygopetahmi proper; 2. Zyyo- 
sepahim^ Eeichb. £ ; S. Kimtleya, Batem., including Galeottia^ 
A. Eicb.; 4 j. Bollea, Eeichb. £; 5. Warszeiviczella^ Eeichb, f., 
including Pescatorea, Eeichb. f. ; and 6. Promenm, LindL, ex- 
cluding the racemose species and including Kefer^teinia^ Eeichb. 
f., and Chmibardia, Eeichb. f. 

Gfobya^ LindL, two Brazilian species, calls for no comment. 
Olieiradenia^ LindL, one Quiana species, is not sufficiently linown 
to be certain of its affinities, and our specimens do not afford 
materials for a proper examination. 

Ayanisia^ LindL {Koellemteinia, Eeichb. f.), has about six 
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species, exceptional in tlie subtribe in the base of tbe column not 
being produced. But tlie habit and other characters indicate a 
much closer affinity to Zygopetalum than to any "one of the 
CymbidieiB, and it is still further removed from the Oncidiese. 
Besides Lindley’s typical species and Eeichenbach’s lepida^ we 
would include mAgamsid the Warrea cinerea^ Lindl. [Zygopetalwn 
iricolor^ LindL), and Fromencsa graminea, LindL Acaaallis, 
Lindl., a single North-Brazilian species, is referred by Eeichen- 
bach to Aganisia, but it appears to me to be much nearer to Zyyo- 
petalimi ; and tbe curious appendage to the labellum and large 
auricles to the column may warrant the retaining it as a distinct 
genus. Lindl., should probably include Fseuderiopsis^ 

Eeichb, f. Warrea, Lindl., becomes reduced to two Peruvian or 
Columbian species, the original station given as Brazil having been 
probably a horticultural mistake. Lyeomormimn, Eeichb. f., besides 
the typical species, sbould include Feriste7na cerina, Lindl., and 
perhaps also P. guttata, Knowles & Westc., judging rather from 
tbe description than from tbe analysis in tbe plate. Batemannia, 
Lindl., reduced to the original Gruiana species, appears to be vei’y 
different both in habit and character from Bluntleya Meleagris, 
Lindl., and the allied species referred by Eeichenbach to Bate-' 
mannia, but which we would include in Zygopetalum. Bifremria, 
Lindl., about ten species, remarkable for the very prominent, 
often spur-like, meutiim and the double (short or long) stipes of 
the pollinarium, should include Stenocoryne, Lindl. This species, 
iu which the spur-like mentiim is very long and slender, was 
generically distinguished by Lindley on the supposition that tbe 
gland or scale of the pollinarium was double, each one produced 
into a distinct stipes, and so it is drawn in the sketch in Lindley’s 
herbarium ; but iu Spruce’s specimens, n. 2935, identified by 
Liiidley as the true Btenocoryne, I find the two stipites connected 
at the base into a single glandular scale. 3j/lohium, Lindl, about 
sixteen species, is usually regarded as a section of Maccilhria ; 
but tbe foliage and inflorescence, together with the lengthened 
stipes of the pollinarium, appear to be sufficient to maintain it as 
a distinct genus, more closely allied to Bifrenaria. Laccena, 
Lindl. {ITavenia, Klotzsch), has two Central- American species, 
nearly allied to Bifrenaria and Xylohium, 

Ly caste, Lindl, about twenty-five species, sbould, I think, in.- 
elude BapMnia, Lindl., and Colaoa, Lindl., and is closely allied to 
the typical Anguloa, Euiz and Pav., of which there are three 
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Columbian and Peruvian ^species. The passage from the nearl}^ 
globular periautli of Anguloa to the expanded one of Ly caste 
appears to be gradual through the various forms referred to 
judging at least froin the several published figures. Glion- 
clrorhyneliay LiiidL, one or two Columbian species, appears from 
Lindley's herbarium and notes to be nearer to Zijgopetalim than 
to Btenia, next to which Reichenbach would place it j but I have not 
had the means of examining any flower myself. Lastly, Gongora, 
Ruiz and Pav., of which about twenty species have been pub- 
lished, connects the suh tribe with that of Stanhopiese ; and I 
quite concur with Reichenbach in including in it Aeropera, Lindl . 
In the cultivated specimens of this plant Darwin found the stigma 
always imperfect, and suggested the possibility that it might 
be the male form of some species, of which the female miglit be 
difterent enougli to have been placed in some other genus. But 
Bourgeois’ -Mexican specimens, with perfectly organized stigmas 
and well-ripened capsules, are in other respects perfectly similar 
to the cultivated ones. 

JE^aradisanthtis^Kegelia, Cceliopsis, and Sievelmigia, Eeiclih. f., are 
all monotypic genera unknown to me, and not sufficiently charac- 
terized to judge of their immediate aflSnities ; hut they all appear 
to belong to the subtribe Cyrtopodicte, and are very probably 
referrible to some of the above-mentioned genera. 

Subtribe 4 STANiioriEiB. — This subtrihe, corresponding nearly 
to Eeichenbaeh’s group of Eborilingues, consists of ten tropical- 
American genera, distributed by Lindley in his Catasetidm and 
Maxillarideae. They form a natural group, much better repre- 
sented in our plant-houses than in herharia, and readily recog- 
nized, though very difficult to characterize. The habit is gene- 
rally that of tbe preceding tribes, all epiphytes with pseudo- 
bulbs bearing one or very few usually large leaves, citlier plicate 
or prominently ribbed. The leafless scapes bear a loose raceme 
of few usually large flowers, often very irregular in their shapes. 
The whole perianth, or, at least, the lab ell urn, is very fleshy; 
and this is the main character relied upon for the distinction 
of the subtribe. There is no mentum or spur. The pollinarium 
has generally a well-developed stipes, and frequently a largo 
thick gland. The nine genera, Corganthes, Hook., BtanJwgjea^ 
Frost j ITotdletza, Brongn., Peristemj Hook., Acineta, Lindl., Cata« 
setum, A. Rich., Mormodes, Lindl., Ggcnoclm^ Lindl., and PoJj/- 
Eeichb. f,, have all been well illustrated in horticultural 
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publications, and require no comment on the present occasion. 
To these nine I have with some doubt added OlifyBoaycnu^ Eeichb. 
f., a single species from New Granada, which the author com- 
pares Triyomdmm^ but seems to me to be more nearly 
allied to OijGnoclm^ altliough it be exceptional in the subtribe 
in its peculiar habit and single-flowered scapes or peduncles. 

Sub tribe 5. MAXiLLARiEiE. — The genera here included are all 
American and epiphytical, and have the inentuin of Cyrtopodiese ; 
but the leaves are coriaceous, fleshy, or herbaceous, without pro- 
minent parallel ribs, and the peduncles or scapes are almost 
always single-flowered. The rhizome either bears pseudobulbs 
with one or two leaves, or is produced into ascending or erect 
stems with closely distichous, often equitaut leaf-sheaths, with 
more or less developed laminse. Of the nine genera we have 
referred to, two or three of the smaller ones are as yet 
rather doubtful in their afiinities ; generally they connect izi 
some measure the Cyrtopodieae and the Stanhopiete with the 
OncidiesB. 

Stenia, Lindh, two species, one from Guiana, the other from 
Columbia (the latter figured by Beichenbach in Sannd. Eef. 
Bob. 1. 107, as a Ghondrorhyncha)^ is only known to me from pub- 
lished figures and from the sketches in herb. Lindh, from which 
it would appear to have the fleshy labellum aud the pollinarium 
of Stanhopiem, but with the prominent mentum, foliage, and 
inflorescence of Maxillarieaj. SchUm?ma^ Planch., three very 
closely allied Columbian species, with a peculiaidy shaped perianth, 
has all the characters of Maxillariem, except that the scapes have 
several, though but few, large flowers. Glowesia, Lindh, a single 
Brazilian species, is only known from a single scape in herb. 
Lindl. and horticultural reports as to its foliage. It is as yet, 
therefore, very doubtful as to its affinities. 

Mormolym^ .Fenzl, is a single Mexican species, which Lindley 
bad referred to Trlyonidiumi but the perianth has none of the 
peculiarities of that genus, and indicates a much closer affinity 
with from which, indeed, there is very little to distin- 

guish it generically, Sciiticaria^ Lindh, contains two very closely 
allied species with a very peculiar habit, derived chiefly from the 
very long, terete, fleshy leaf continuous with the pseudobulb, the 
floral characters being nearly, but not quite, those of Mawillaria. 
The two species have been placed, the one in Ma^illaria^ the 
other ill Bifremria^ on the supposition that the pollen-masses 
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were sessile on the gland or scale in the one, and separately 
stipitate in the other. The fact appears to be, however, that tlie 
stipites exist in both species, but are reduced to a slightly pro- 
minent ring or are very short (as figured, Bot. Mag. t. 3573) in 
Scuticaria Steelii, LindL, whilst they are more conspicuous in 
Bifrenaria ^adioenii. 

Maooillaria, the principal genus of the subtribe, was at one 
time a kind of receptacle for a great variety of American Vandese, 
and has since been variously extended or cut up. Eeduced to 
Beiclienbacli^s section Colacmtnm^ it is a not unnatural genus of 
above a hundred species, distributed into two generally distinct 
series, but which occasionally run into each other : — 1. Acaules, 
in which the only leaves are the one or tw’o which terminate the 
pseudobulbs, the 1-flowered scapes proceeding from the short 
rhizome. This series corresponds to the genus Bsittacoglossimi 
of Llave and Lexarsa, who applied the name of Mamllaria to 
Lindley’s Xylobkm. It includes also or Ileterotaxu of 

Lindley. 2. Cmdescenies, in which the rhizome is more or less 
extended beyond the pseudobulbs into a stem clothed with di- 
stichous leaf-sheaths, the upper ones often bearing leafy laminse, 
the peduncles axillary in the lower leaf-sheaths ; the habit thus 
approaching that of Camaridmm. 

Camaridimi, LindL, and LindL, of about tw’elve species 

each, and Salisb., about tw^'enty species, are genera 

evidently very nearly allied to each other, but very difficult to 
characterize efficiently. In many species the floral structure is 
as yet imperfectly known. All have the rhizome more or less 
produced into erect ascending or branching stems, with distichous, 
often equitant leaf-sheaths, mostly beainng leafy lamiDsc, and tlio 
1-flowered peduncles or pedicels axillary. In OamccricUim, 
in many respects approaches the caulescent Maosillarm^ pBeiido- 
bulbs, bearing a single large petiolate coriaceous leaf, are oilcu 
produced. These pseudobulbs never appear in Diclumi, In boili 
these genera the peduncles are solitary. OrnUhidlim has occa- 
sionally pseudobulbs, and, though showing great alliniiy to (Jnma>- 
riditim and JDiclma^ differs from Maxillaricjc genei’aHy in tins 
peduncles or pedicels clustered in the axils, in Ihe less prominent 
or obscure inentum, and the pollen-masses Iiavo somclimcB 
appeared to me to be free from the stipes, Tlie slructnru of the 
flowej's, hoAvever, of most species requires a miicli more ])cH‘eet 
investigation than can be made with our specimens, Tlio genus 
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appears to comprise at least four distinct types of stmeiiire, 
represented by the original 0. cocoineim^ Salisb., by 0. glgantewn^ 
LindL, 0, 6fW^3S2;<?/LitadL, and 0, Eeichb. f, respectively. 

The genus Siagomntlius and the two Scapligglottis 

parmflora dcadi B.pendttlaoi Poeppig and Endlicher (Nov. Gen. 
et Sp. t. 67, 97, 98) would all three enter into the group of 
0 . stime. 

Sub tribe 6. Okcidieje. — T he Oncidiese comprise a large pro- 
portion of the pseudobulboiis epiphytes familiar to our Orchid 
growers, and copiously illustrated in our horticultural publica- 
tions. The genera are all American, and have a characteristic 
vegetation. The short rhizome bears stems, terminating usually 
in a pseudobulb, crowned by one or, rarely, two leaves, and under 
the pseudobulb are a few distichous leaves or leaf-sheaths, in the 
axils of which are the leafless peduncles or scapes j the fleshy 
pseudobulbs apparently formed by the consolidation of the upper- 
most leaf-sheath with the enclosed terminal bud. Sometimes the 
pseudobulbs are almost sessile on the rhizome, and the scapes 
arise also from the rhizome close to their base ; and in a few 
genera the terminal pseudobulb is wanting, or only very tardily 
thickened out, and the leaves are either distichously imbricate on 
the short stem, or form with the peduncles an apparently radical 
cluster. The leaves are fleshy, coriaceous, or, rarely, mem- 
branous, neither plicate nor prominently many-ribbed. The 
column is not produced at the base, forming no real mentum to 
the perianth ; but in a few genera the labellinn or the lateral 
sepals, or both, are produced at their base into a spur. The pol- 
linariuin is usually well developed with a distinct stipes. The 
thirty-five gojierawe have admitted into the suhtribe maybe dis- 
tributed into five series, distinguished chiefly by the form of the 
perianth. 

Series 1. JBermithlmn caloaraktm, — This includes six genera. 
Tn four of them the spur of the labellum, often double, is en- 
closed within a single spur, formed by the union of tlie base of 
the two lateral sepals. Org^^tocenlrim m ii new genus I have 
proposed for an Ecuador plant of Jameson's, in which the very 
long slender spur of the small flower is closely appressed to the 
ovary, and enclosed w^itli it in the slieathiog bract, JDiachnium, 
Pcepp. and ^nAl, (C%ainanfhej Lindl.), two species, and Chmpa- 
retiia^ ^^PP* Endl., two or three species, have the spur 
slender, but diverging from the ovary. The flowers in 
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are small and numerous in a mucli-braiiclied panicle, lurgei* and 
fewer in a simple raceme in Oom^mreUia. The fourth genus, SeO” 
looMlus^ Klofczscli, three or four species, is perhaps too closely 
allied to Comparettky but has a much shorter spur and some 
other slight differences. In the two remaining genera of the 
series, Tnchocenfrum and Bodrigueziay the spur is on the label- 
lum only, projecting between the bases of the lateral sepals. Tri*^ 
chocentnmiy Poepp* and Endl., about eight species, is very well 
characterized by the short column connected with the labelluin 
into a broad tube or cup, by the rather long spur, and by the 
inflorescence. JBlectropJioray Focke, united by Lindley and by 
Eeichenbacli with Tneliocentrmny has a different habit ; the spur 
is certainly formed chiefly by the lateral sepals, and it appears to 
me to be a true Oomparettia^ Eodrignezla, Euiz and Pavon, about 
twenty species, is a welheatablished genua, with a slender column 
and a short spur to the labellum. It was originally confounded by 
Lindley with Gomesay E. Br., which has no spur j and when he 
afterwards separated the spurred species he unfortunately over- 
looked the fact that these were the true Bodrigtiezm of Euiz and 
Pavon, and gave them the new name of SiirUngtmiay as since 
pointed out by Eeicheubach, who reduces the Gomem, K. Br., or 
Eodrigimia, lAniLy to Odontoglossum, In E* secunday H. B. and 
E., Burlingtonia mmulatay lm^ spur is reduced to so 
short a gibbosity as almost to justify the connexion of EodrigiiezM 
with Gomesa. 

Series 2. Labellum ecakaratum basi column0 adnaimi.--^T^ouf 
TrioJiopiliay Aspasia, Goclilioday and Eignatke, Trielio*^ 
pilky Lindl, about sixteen species, should, I think, iindude 
Filumnay Lindl, Leitcolighy El, llehiay Lindl, and, perhaps, 
OUvermia, Eeichb. f. Eelcia was distinguished by i/iiidley as 
having the labellum quite free ; but according to Ecicl)eii))ach 
this is a mistake, and it is really adnato at its kise along tlio 
centre, as in other Trichopilm. I have only yecn u .ingle flower 
in herb. Lindl, and could not vcj'ify f lic point, (Aim' ia nay 
Eeichb. f., is only known to me from Eeiclienbaei Is characlijr, 
in ■which I can see notliing to sojiarato it iVoni Trii:liopi/iay (‘x- 
cept that the peduncle or scape bears six flowers iiisiiad of only 
from one to three. Aspcmcfy Lindl., including 'inopkimdhui^y 
Schoidw., about six species, is reduced by Eeiclieiihacli to a sec- 
tion of Odontoghmmy from whieli it appears to me fo tlifibr essen- 
tially in the claw of the labellum closely united will the ('oininn 
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and some other characters. CocMioda^ lAndl., about six species, 
is a very natural genus, with the perianth of an Epidendrum, but 
with the anther and pollinariiun as well as the habit of the sub- 
tribe Oncidiese. I am at a loss to understand upon what grounds 
Beichenbach has referred it to bis genus Mesospinidium, founded 
upon one of the paniculate small-flowered species of Odonio* 
glosmm. JDignathe, LindL, is a Mexican plant, represented by a 
single specimen in herb. LindL, the structure of the flower only 
known from his sketches and description, and requiring some 
further investigation. 

Series 3. Perianthii tubus supra ovarium ovoideus «?. ghlosus^ 
apice clausus.—-Tvio curious and apparently very distinct genera— 
Saundersia, a single Brazilian species, only known to me from 
Beichenbach’s figure and description, 2 iTid Bracjitia, Eeichb. f. 
(^Oncodia^ LindL), three Columbian species. 

Series 4, Zabellum liberum, [ecalcaratim, CauUs smpissime 
pSGudolullo l-'foliato ierminatus. Fifteen genera, of which ten, 
Odonioglossum, Oncidium., Miltonia, Brassia, Bolenidimn, Leio^ 
clhilus, Sigmatostalio!, Brycina, Gomesa, and Ahola, have the sepals 
all, or at least the lateral ones, spreading ; and five, JSfeodrgas, 
Trizeumis, Ada, Butrina, and Trigonidimn, have them erect, at 
least at the base, or united into a tube. A very few species of 
Oncidium itself appear not to form the pseudobulb otherwise 
universal in the series. 

Odontoglossmn,'K. 3, <fe K., is now supposed to have above 
eighty known species, a large number of which have been well 
illustrated in our horticultural publications, and especially in 
Bateman’s splendid monograph. The genus is upon the whole a 
natural one, though sometimes very difficult technically to sepa- 
rate from Oncidium, and occasionally throwui into confusion by 
the introdiiction of species which do not correspond to the 
generic character. Thus O. roseum, LindL, is a Cochlioday 
O. veccillare, Eeichb. f., has rather the character of Milionia, <fee. 
No satisfactory subdivision of the genus has yet been carried 
out. Lindley proposed six sections, founded sometimes on the 
form of the clinandrium, sometimes on the colour of the flower ; 
but the clinandrium varies in its development and lobes from 
species to species, and Lindley’s sections have proved neither 
natural nor well defined. The most distinct-looking is perhaps 
Myantliiim, consisting of a few species, with large panicles 
of numerous small flowers ; but 1 have been unable to point 
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out any special cliaracter in their structure. Mesospinidium, 
Eeichb. f., was originally founded on a plant winch the collector 
3 ’eported as i^eseinbling in habit this group of Odontoglomim ; 
and I can find neither in Beichenbaclfs character iior in his 
figure (Xen. Orch. t. 16), nor yet in the loose flowers in herb. 
Lindl. received from him, any thing to separate it from these 
MganiMaymxong^t which it appears to be very close to, if not 
identical with, 0. Lindl. The species since referred 

by Iteichenbach to Mesospinidkmi very diflerent in aspect as 
in structure, and belong to GoeliUoda, Abola, or Ada. 

Oncidium, Sw., now reckons above two hundred published 
species, including probably a considerable number of horticultural 
varieties. It is, with few exceptions, a natural genus, now well 
known and rarely confounded with its allies. Lindley distributed 
the species into fourteen series, of which tlie following four are 
the most distinct i but even these can scarcely bo considered 
sections. 1. MicrocJiila, a few species forming tlie genus Oi/rto- 
chilum, H. B. & K., in which the middle lobe of the labellum is 
small and narrow, whilst in the normal species it is peculiarly 
large, broad, and flat, 2. Ug/uitantia, for 0. iridifoliwm, H. B. 
<& K., and two or three allied species, all small vsrith distichous 
leaves, and exceptional in the genus as not forming the terminal 
pseudobulb, O* mustum, Lindl., and 0. OT'uta-galU^ 

Beiehb. f. (0. deci^iens, Lindl.), placed at first amongst 
ianiia m nearly resembling O- iridifoUmi, lixmQ since been re- 
moved as really thickening at the end into the normal pseudobulb. 
8. a few species short fleshy terete leaves on 

small psexidobulba ; and 4. ElanifoUa^ comprising the great mass 
of species, of which no satisfactory subordinate arrangement has 
yet been proposed. 

Miltonia^ Lindl., about ten species, JBrasna^ R. Br., about twenty 
species, Boleniditmi, Lindl., a single one, and LeiocMIus, Kn. & 
Westc. (Orgjitosaccmy Scheidw.), including Mh/ncJmtele, Eeichb. 
f., four or five species, are all very near Oncidiimif with whicli 
Eeiehenbach proposes to unite them ; but all appear to have very 
fairly definite generic characters. So also has SigmatostaUsy’Rmclih* 
f., as to his S. pietum and 8. radicans. But SpeckUnia graminea^ 
Poepp. EndL, which he also refers to this genus, does Hot 
correspond wdth the character given, judging at least from the 
figure and description, for I have not seen any specimen. 
cina, Lindl., is a single, very distinct, Mexican species, placed 
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originally in Oncidimi, but witli a roatellum approaeWng that of 
Zi/gostaUB^ and the habit neaidy of lonopsis^ without pseudobulbs 
in the speeimena I have seen; Wt, according to Kunth, the upper 
leaf-sheath thickens into a pseudobulb, as in the rest of the present 
series. 

Gomesa, E. Br., six species,' confounded by Bindley, as above 
mentioned, with Modrigiiezia, Euiz & Pav., has been united by 
Eeichenbach with Odontoglossum, and Alola^ Lindl., a single 
species, with \\m MesoB^pinidium ^ but both appear to me to be 
sufficiently characterized to be retained as substantive genera. 
MeoirgaB, Eeichb. f., three species, differs very little from Onoi- 
dium, except in the rather less spreading perianth. TrizeuxiSy 
LindL, Ada^ Lindl., and Sutnna, LindL, are all three monotypic, 
but well established. Eeichenbach in uniting with his 
Mesospinidiumy distinguishes two species, Lindley’s 
cinnabarina and Ada aurantiaca ; but after a careful comparison 
of the specimens the two appear to me to be quite identical. 
Trigoniditmiy Lindl., is a natural genus of seven or eight species, 
strongly characterized by the union or connivence of the sepals 
in a triangular tube. 

Series 5. Labellwn liberum, ecalcaratum. Oaulis foliatuB brevis, 
ebulbosus. — Eight genera, all distinct and well established : — 
lonopsiSylBi, B, <& K. (lantJie, Hook,, Cgbelion, Spreng.), ten pub- 
lished species, but several of them varieties of L pulcheUa; 
Orgptarrliena, E. Br. {Orchidofimhia, A. Eieh.), two species; 
OrnitlwcephaluB, Hook., about eight species ; QueJceUia, Lindl., 
a single one ; Zggostcdes, Lindl. {Dactglostgles, Scheidw.), three or 
four species ; JBhymatidimn, Lindl., two species ; Chgtroglossay 
Eeichb. f., two species ; and Hojhieisterella, Eeichb. f., a single 
one. 

CoJinia and Eeichb. f., genera founded on single 

herbarium specimexis, are both unknown to me, and the characters 
given are not sufficient to judge of their affinities beyond re- 
ferring them to the subtribe Oncidiese. 

Subtribe 7. Saeoaktheje.— The chief character of this sub- 
tribe is vegetative. The genera are all epiphytical and never 
pseudobulbous. The stem or caudex, corresponding to the 
rhizome of the preceding subtribes, creeps and bears adventitious 
roots at least at the base, and often for its whole length. It is 
usually clothed with scarious or closely appressed leaf-sheaths ; 
the leaves themselves are more or less distichous, flesby, or 
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coriaceous, very rarely thin, never plicate. In some cases the 
end of the caudex or its branches becomes erect or pendulous, with- 
out roots and with more closely distichous small leaves. In a 
few genera these leafy stems are crowded on a very short creep- 
ing rhizome, or in a few species the whole stem or rhizome is 
very short, with a dense tuft of roots, and only one or two 
leaves, or none at all. The peduncles ax'e always lateral, either 
evidently axillary or apx^arently leaf-opposed, or breaking irre- 
gularly through the leaf-sheaths as already explained. The 
flowers vary, solitary on the peduncles or more frequently race- 
mose or paniculate. Of the thirty-two genera hero included, 
five are exclusively American, the remainder limited to the Old 
World ; all tropical, but a few species extend into South Africa 
or into eastern extratropical Asia. 

Notwithstanding considerable differences in the floral structure, 
the genera are difficult to define accurately or to form into 
natural groups. Characters very constant in some instances 
are very much the reverse in other genera evidently natural. 
The beat arrangement I have been able to devise is perhaps too 
artificial, the three following series being founded on the pre- 
sence or absence of a mentum to the perianth, or of a spur to 
the lahellum ; and even this distinction is not always well marked. 
The mentum may be exceedingly short in some spurless species, 
and slightly prominent in some long- spvirred ones; and I have 
reckoned as spurless a few where, although there is no spur at 
the bafie, the labellum has a spur-like gibbosity on the back far 
above the base. 

Coltmna apoda, Labellum ecalcaratum. — -We have 
here first three American genera, LoehliaHia^ Centropetalmi, and 
L^aolyphyllum^ with stems ascending erect or pendulous from a 
short rooting base, closely covered with the persistent sheaths of 
small distichous leaves. In Hook., about ten species, 

and Faeliyphyllum^ H. B. & K., six or seven species, the pollen- 
masses, in those dried specimens which I have been able to 
examine, have appeared to me to differ from those of Vandem 
generally in being more acuminate and free, or connected by a 
small gland. Eeichenbach has, however (in Saund. Kef. Bot. 
t. 76), figured di, LocJchartia with a true Vandeous pollmarium, 
the pollen-masses affixed to a distinct stipes. Lindley thought 
he had identified Loclcliartia with the previously published Fer^ 
mndezia, Euiz & Pav.; hut Euiz and Pavon’s figures of the 
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labolla in their ^ Prpdromus,* and the specific characters in their 
‘ Sy sterna Vegetabilium/ clearly show that some at least of their 
species belong to DieJima \ and Beichenbach, in examining Buiz 
and Pavon’s Orchidea in Boissier’s herbarium, found the name 
of Fermndezia attached by them to species of Dichwa, Centro- 
petalvm^ and Maocillaria. Their character not being suthcient 
to show which of the several genera with small distichous leaves 
they had specially in view, we must follow Beichenbach in re- 
jecting their name altogether. In Gentropetalum^ LindL, five or 
six species, we would also include LindL, as a section, 

differing slightly in the lateral sepals being united to above the 
middle, instead of being free from the base. The pollinarium is 
also said to have a single entire stipes in Nasofiia, and two dis- 
tinct ones in Oentropetalmn ; but in the latter case we find them 
often united to near the middle. Nasonia saitguinea, LindL, can, 
however, scarcely be a congener; but we have no means of 
examining the structure of its flowers. 

The same series would technically include four Asiatic genera 
with the ordinary habit of the subtribe, Luisia, Cottonia, Stau- 
ropsis, and Arachmntlie, Zuisia^ Grand., about ten species, in- 
cluding Birchea^ and Mesoclastes^ LindL, is a natural 

genus with definite characters. Gottonia, Wight, has two very 
distinct species— the original (7. pedwicularis from the Indian 
peninsula and Ceylon, and O'. Ghampion% LindL, from the eastern 
provinces and China, from which w'e can scarcely distinguish, 
even specifically, Thwaites’s Imisia Ucaudata from Ceylon. 
Btauropsis, Beichb. f., has about eight species, most of which 
w^ere originally published as a section of Vanda under the name 
Meldia, Gaudich., but rightly again separated generieally by 
Beichenbach as differing as well in the form of the petals as in 
the want of any spur to the labelium. The name Meldia 
could not, however, be retained, having been previously taken 
up by a genus of Gesneriacem. I can, however, discover no 
difference between these species and Beichenbach’s genus Stau- 
ropsis, and have therefore adopted the latter name for the whole 
group. AraohnantJie, Plume, six species, has been regarded by 
Lindley, as well as by Beichenbach, as a section of Benanthera, 
It is also nearly allied to Vanda; but the labelium is neither 
saccate nor spurred, as in those genera, and appears to be always 
articulate on the column. Vanda Lowei, LindL, rightly added by 
Beichenbach to the AracTinantliee^ is remarkable for the two very 
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differently sliaped periantKs on tbo same individual, and justifies 
the uniting with the genus Vanda Catlicartii^ LindL, forming 
Ueichenbaelf s genus lEsmeralda, I should also include in Araoh-- 
nantlie, ArrhyncJiium^ Liiidl. {Menantliem hilingtiis, Keichb. f.), 
and Armodorim, Y. Breda (Bemnthera Sulinp^ Beielib. f. ). 

Series 2. Oolumm in pedem prodtwta, Lahellmn e calcar afimi 
calcar a Iasi remotmi*—^QY^iOL genera, of which six are Indo- 
Australian and one Mascarene. Blmlmiopsk, Blume, comprises 
fifteen species from the Indo-Malayan region, and may bo 'well 
divided into tw^o sections — Vlialmnopm proper, with very broad 
petals and the middle lobe of the labellum more or less distinctly 
two-horned or divaricately twmdobed, and StatwogloUis^ Sehauer, 
with the petals similar to the sepals or smaller and the middle 
lobe of the labellum entire ; and in the section SlaurogloUk may 
also be included JPolpliilus, v. Breda, wdth a remarkable fleshy 
dilated rhacliis to the raceme. Doritis^ Lindl., with a remarkable 
Dendrdbmm-^\\i\:^^6. perianth and a peculiar habit, was originally 
founded on a Cochinchinese plant, to which Iteichenbach added 
lJm^ef ^JDendrohi%mMfaloe^vom.lSQ^^^ Guinea; the specimens of 
both are far from satisfactory, yet sufBcient to establish the genus, 
which might also include, though in a slightly different section, 
Curteretia^ A. Eich., from New Guinea, Aerides latifoUa^ Thw., 
from Ceylon (from which Blalmnopsk Wightii, Eeichb. fi, from 
the Peninsula, is scarcely specifically distinct), mi Aertdes 
Lindl., from Nepaul and Klmsiya, making altogether a 
natural and fiiirly characteized genus of five or six species, 
l^arish*s Monlmein plant, referred by Eeichonbaeh to his Pha- 
Imnopsis Wightih be rather different, but tlio 

specimen is insufficient for accurate determination. WiyneliO'^ 
styles, Blume, two or three Indo-Malayaii species, is u well- 
marked genus as limited by Eeichenbach, with the exception of 
Vanda molaeea, LindL, which appears to me to bo 3’athor a 
Baccolahium, SarcocJiilm, E. Br. {Dend^'ocolh, Blume), is a 
genus of about thirty species, widely spread over the Indo- 
Australian and South-Pacific regions, in which the form of the 
labellum, and of its dorsal gibbosity, upon which sevei’al genera 
have been founded, varies from species to species. Blume 2 )ro- 
posed three fairly natural sections founded on the inflorescence : — 
1, which includes the Or sidiae, Eeichb. f., and 

TJirixspermum, Lour. • 2. Fornicaria, including Oglindrocldlm, 
Thw., and one species at least of Grosourdia, Eeichb. f. ; and 
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3. Tuhera, ineludmg Ornitlmnum, G-imnia, CamaroUs, Micropera^ 
Btereocliilus, and Gliilosclmfa of Lindley, most of wlaicli have 
been already reduced to SarcocJdlus by Eeicbenbacli. Amongst 
t\xevci Qhiloschista (^Barcochil'iis usneoides^ Eeicbb. f.) is remarkable 
for being entirely leafless, at least at the time of flowering* 
Eeicbenbacb refers also Fteroceras, Hassk., to SarcocMlm teres^ 
Beielib. f. j but HasskarPs detailed character scarcely agrees 
with it, and I have not seen his specimen. I have already in 
‘ Flora Australiensis,’ given my reasons for not taking up 
Loureiro’s barbarous name Thrixspermim in the place of the 
well-known SarcocMlm* TrichoglottiB, Blume, as to his T* Ian-- 
ceolata and T* rigida, and a third apparently undescribed species, 
is a fairly natural genus, closely allied to Sarcochilws^ but has 
been made to include several very different plants. T, return^ 
Blame, is unknown to me. 51 Eeichb. £, from Lindley’s 

sketch copied by Eeichenbach, appears to be a BaecolaUum. T. 
pallens and T* pMlippinensiSj LindL, should be referred to Stavn 
Topsu] and T. quadricornutusy Kurz, is probably a 
Aeranthus, LindL, was originally founded on two Mascarene 
species, to which he unfortunately added the J-^grcscum sesqui- 
pedale^ Thou., notwithstanding the very great difference in the 
structure and form of the flowers, relying solely on some similarity 
in the pollinaiium. Thouars very well distinguished them, 
placing the true AerantM with their prominent mentum and 
spurless labellum in Dendrohium, and the long-spurred sesquu 
pedale in Angrmcimi* Eeichenbach, by including Lindley’ s MgB- 
tmidimn^ JSoma, and others in Aeranthm, still further invalidated 
the genus, ■which I would again reduce to the two original 
species. Aerides^ Lour., of which we know about fifteen species, 
chiefly Indo-Malayan, with one from Japan, combines the mentum 
of the second series with a spur nearly that of the third, but 
usually turned upwards on the back of the labellum. It is often 
more or less confounded with BaccolaUumy yAiidi has usually, 
but not always, smaller flowers, no mentum, but a descending 
spur or sack close to the base of the labellum, and several still 
more diflerent species have been added to it. Thus Aerides 
appcndloulatwm^ Wall., is a Gleisostoma^ A, liyctricG and A, djffor- 
mis^ LindL, form the genus Ornitliocliilm^ A* imniale^ Lindl., is 
a Doriiis^ A. WigJitmiiMii, limdl., is Va^idcs parviflora, Jamdl, 
A. muUyiormn^ lloxb. {A. affine, Lindl.), has the habit ol Aerides 
and SaccolaUum, with the perianth of Arachianihe (.Armodorum), 
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and certainly appears to connect these genera. The pollinariLiin 
affords no marked character to distiiigaiah them. 

Series 3. Colunim smpUswie apoda, Lahellmn Iasi calcaratmn* 
— I would here include sixteen Old-World and two American 
genera. Benantliera^ Lour. {N'epJirantliera^ Hassk.), five Indo- 
Malayan species, has the very spreading perianth of Vanda ; but 
the lateral sepals are usually longer and closely parallel or 
united under the labellum, especially in the typical B. coccmea, 
Lour., and i2. matuiina^ Bl. In B, micrantlia^ BL (i?. elongata 
and i3. matntina, or Saccolabium reflexim^ LindL), and two or 
three allied species, the character is less marked, but sufficient 
to retain them in the genus,. with which they agree in other 
respects. Vatida, Br., as now limited, has about twenty ludo- 
Malayan species, one of them extending to Australia. Among 
the excluded species, Bliime’s section Fieldia now forms the 
above-mentioned genus Stauropsis j and V, dmsifloTU^ LindL, his 
section Anota, must be restored to Saccolahium, in which genus 
it was already known as Baccolabkm giganteimi^ LindL Saccola* 
2>w^^,.Blume (a name needlessly altered by the author to SaccO’- 
cliilus'), including EoUgueiia^ G-audich., QeratochihiSy Blame, 
Gastrocliilusy and probably dim Omoea, Blame, but ex- 
cluding jBliynelmtgles and OrnitJiocMlus^ becomes a fairly natural 
and well-characterized gemis of about twenty species from the 
Indo-Haliiyan region. Wo have distributed them into six series, 
chiefly from the form of the perianth, and especially of the 
labellum. (Eeeoclades^ LindL, has also been rightly referred by 
Eeichenbach to Baccolahium, as to most of the species. (E, tenei'a^ 
Wight; appears to be specifically identical with SacGolahmm 
hrepjfhlhm, LindL (E» maeulata, LindL, is referred by Beiclien- 
bach to Mulophia, CE.falcata^ LindL, is an Angmcum. Saceo-^ 
labium Jlliforme and B. romm^ LindL, have been figured by 
Wight as species of BarcanfJms, and confounded by Thwaitos 
with Scltwmrclds jmicifolia^ Blume, of which they Iiave tlie 
habit, but they have all the characters of true Bacodlabium ; 
colabium acwninatum, l:\m,^h, however, a true and 

specifically the same as S. peninsulare^ Lindl. Baccolabmm IliUii, 
MuelL, is rather an Omithochilus. B, densijiorum, LindL, 
referred by Beichenbach to Sarcantims, appears to me to be a 
Cleisostomad B. lineolafum^ Thw., is Cleisostoma maculosimi, 
Lindl.'." 

Uncifera, hindl^^^ two Khasiya species, AGampCt Lindl, eight 
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Asiatic and one African species, eaidi. Sarcanthmy LinAl,, about 
fifteen Indo-Malayan species, require no further eommeixt, 
Cleuostomcc, Eluxne (in which Beiehenbach includes Fomatocalyco^ 
y. Breda), has about fifteen species from the In do- Australian 
region, excluding (7. trideniatum^ Lindl., already referred by 
Beichenbach to SarcocMlus ; and O. io7iosmum, Lindl. , has also 
the characters of the latter genus. G. maculosmn, Thw., appears 
to be a new species, the true O. maculostm^ Lindl., having been, 
as above mentioned, described by Thwaites as a Saceolahmm, 
JEJcJiiof/lossmi, Blume, is distinguished by the author as having 
a linear bifid appendage to the labellum ; the appendage is, 
however, certainly wanting in the specimens in herb. Lindl. of 
JS. muticum, Beichb. f., and some others, which are evidently all 
true species of Oleisostoma. ScJioenoreUs, Blume, limited to his 
first section, is a single, apparently very distinct, Javan species. 
Ornithocldlus, Wall,, has two Himalayan or Burmese species, re- 
garded by Lindley as a section of AeHdes, bub in many respects 
coming n earer to SaccolaMum, and connecting our second and third 
series of the subtribe Sarcanthess ; and the connection is still 
further established by the SaooolaUtm Eillii, B. Muell., from 
Australia, which we would add as a third species to OrnithocMlm. 
Tmniojphyllum^ Blume, has about six species, dispersed over the 
In do -Australian and South-Pacific regions, some of them in- 
sufficiently known, from the great difficulty in examining their 
niiimte flowers, often very few on the specimens. JMlcrosaccus, 
Blume, three or four Malayan species, might perhaps include 
Adenoncos, Blume, a small plant very imperfectly known, and 
which I have not seen. Diplocentrim, Lindl., two or three 
Indian-Peninsular species, is remarkable for the double spur of 
the labellum. 

Angr mourn ^ Thou,, taken in the extended sense given to it by 
the authors, would now comprise above fifty African and Mas- 
carene species, connected chiefly by the long, often slender spur 
of the labellum* Great apparent differences, however, in the 
stipes and gland of the pollinarium have induced the breaking it 
up into several genera, of which some have proved to be very 
far from natural ; but the following four may be fairly admitted. 
Angrmeum would be limited to about twenty-five species. It 
has the stipes of the pollinarium flat, single or double, the 
flowers, with few exceptions, large, the spur often very long, but 
variable, and may be divided into three sections: — 1. Macrouray 
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with a flat, often very bx’oad lamina to the labellum, and tlie 
pollen-masses aflixed to the surface of distinct flat stipites, the 
scale-like glands also quite distinct. This would include A. ses- 
£ulj)edc(l^ and A. o£ Thouars, and A.ftmale^ Bot. Mag. 

2. Listrostacliys^ Eeichb., in which the lamina of the labellum is 
usually continuous with the spur, more or less concave at the 
base, and tapering into a point, the pollen-masses attached to 
distinct flat stipites, the glands or scales of the pollinariimi also 
distinct or more or less united. 3. Angrmeimi proper, with the 
flat lamina to the labellum of iihcwrflf-; but the stipes of the 
pollinarium often narrow, though flat, single and entire, but 
often readily divisible into two, and sometimes perliaps naturally 
bifid. The species appear to be numerous, and to a certain 
degree polymorphous j in several, however, the pollinarium is 
imperfectly known. Eeichenhach has proposed a genus Aeramgis 
for an Angola species with an exceedingly long spur, in all 
respects a true Angrecum of this section, except that the stipes 
of the pollinarium is divided to about the middle. A. caudakim^ 
Lindl.jhas an exceedingly long spur and the column exceptionally 
long. A, infundibuhref LindL, is remarkable for the long 
funnel-shaped spur; A, armeniaoum, Lindl, for its unusually 
small flowers ; and to the African and Mascareno species must 
be added, notwithstanding its widely distant geographical posi- 
tion, the (Bceoolades faleaiayljindl., from China and Japan, well 
figured by Thunberg as a Lmodorum^m W'-oll as in Bot. Eeg. 
t. 283 and Bot. Mag. t. 2097, but with all the characters of an 
of the typical section. Miquel unfortimately referred 
it to which led Eranchet and Savatier to confound it 

with the Amies ja^mica, Lindl., a true Aerid&s, wliioh has not 
the slightest similarity mth Angrcec urn ftiUahm in habit or 
character. Crgji^iopm^ Lindl. (Bcclardm, A. Eielu, in part), is a 
single Mascareno species, with remarkable lobed petals and a 
peculiar pollinarium. AUonm, Lindl., has four oi' five Mascareno 
species, with the pollinarium of Mgstacidkmi and a peculiarly 
shaped perianth, which induced Thouars to describe them under 
E^idendmm, Ilgstacidium, Lindl., comprises about twenty 
species, with the flow^ers usually much smaller than mAngmeum^ 
and the pollen-masses affixed to distinct filiform stipites, either 
exceedingly short or long, and often clavate or cup-shaped under 
the masses. There is, however, here, as in Angmeum^ a eoir 
siderahle variety in habit as in the structure of the flowers. 
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Thus Qmsonia^ A. Eicli., and Microomlia, LindL, both closely 
allied to if not varieties of Angrmeum aj^liglltmy Thou., are leaf- 
less at the time of flowering. A. canlescms. Thou./ and five or 
six allied species, may be sectionally distinguished in MystackUum 
tinder the name of Gomphoceninm^ by the spur of the labellutn 
clavate at the end or broadly saccate, their long leaves are rigid 
as well as the stem, and the stij)ites of the pollinarium filiform 
at the base are clavate under the masses. A. pellucidwm^ Lindl . 
has a similar habit and pollinarium, but the spur is acute, 
Another very distinct section of My^tacidiim would consist of 
A, peetinaiwn^ Thou., and A> Lindl., two small species 

with numerous small distichous leaves, the lateral flowers usxxally 
solitary and al most sessile, and the stipites of the pollinarium so short 
as to make the pollen-masses appear sessile on the gland or scale, 
but the connecting viscum readily extensible into elastic threads. 
Eeichenbach unites the whole genm, My staoidium witli Lindley’s 
Aeranthus, in which, however, I find it impossible to concur. 

There remain two American genera, Dendrophylax^ Eeichb. f., 
three West-Indian aphyllous species (two of which Eeichenbach 
classes as “ Aeranthi aphjlli grandiflori’^), and Todaroa^ A. Eich., 
about fifteen very small-flowered species dispersed over tropical 
America, and united by Eeichenbach with Aermithus, Both 
genera, however, appear to me to be sufficiently distinguished 
from their African allies by the form of the perianth and some 
other minor characters. Todaroa, however, cannot retain that 
name, as it was preoccupied in Umbelliferse. I should propose 
to replace it by Qampylocenirum* 

Subtribe 8. NorvLiEiE. — This siibtribe differs from all other 
Vandem in the rostellum, which is erect at the top of the column 
or slightly inclined forward, as in many jN'eottiese (Spiranthese), 
and at the same time usually grooved or concave at the back, 
half embracing the closely appressed erect anther ; the stigma in 
front of the rostollum, usually on a level with the base of the 
anther, is often nearly horizontal. The habit is in most cases 
that of the smaller Oncidiem, the short stems ending in unifoliate 
pseudobulba ; but in two or three genera there are no pseudobulbs, 
but the stems ai’e covered with short distichous leaves, as in 
Diohma or Lochhartia, or their allies, and in one genus the leaves 
of the pseudobulbs are plicate. The pollinarium has one or two 
long stipites, descending from a small gland at the end of the 
rostellum, and usually linear or shortly dilated at the end. In 
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four of the genera the pollen-masses are quite like tlie ordinary 
ones of Yandese, two either entire or more or less dirided into two 
closely appressed portions ; in three genei'a the four pollen-masses 
are quite distinct, and two genera, Appendictda and Thelcms^ are 
exceptional in the whole tribe as having eight distinct pollen- 
masses. 

These nine genera are distinct enough to have been generally 
admitted without hesitation, and require but little comment. 
Pive are from tropical America : — OirrlicBa^ Lindl. (Sclerapteris^ 
Scheidw.), five species ; Maoradenia, Br. {liliyncliadenia, A. 
Bieh.), one or two species ; JSTotylia^ Lindl., about fifteen species ; 
Telipoyon^ H. B. &, IC., about three species; and Triclioceros^ H. 
B. <& K., six or seven species, including Telipogon astroglossib^, 
Beiehh. £., which Bindley, in his herbarium, has rightly referred 
to Triclioceros. Pour genera are Asiatic: — Acriopsu, Beinw., 
three or four species ; Fodochihis^ Blume, about ten species, 
including QryptogloUis^ Blume {Hemmeria^^. Br.), Fluty sma (af- 
terwards Floeostigma), Blume, and Apista^ Blume ; Appendmda, 
Blume, about twenty species, including MetacUlum^ Lindl, and 
Conchochilus^ Hassk., to which must also be added the Epidendmm 
Themndrmi^ Kosn., well described in Betz’s ‘ Observationes,’ but 
neglected by subsequent orchidologists (this species, represented 
in the Kew herbarium by an indifferent specimen from Bottler’s 
herbarium, closely connects Appendicula with Fodpohilm through 
Brown’s Ilemmeria); and, lastly, TJielask^ Blume {Oxyanthera^ 
Brongn., Buprohosois, G-riff.), eight nearly allied species or marked 
varieties. 

Tribe B, ISTEOTriEiE. 

tinder this name I have united Lindley’s tribes of Ai'othusefB 
and Neottem, the supposed distinctive characters of which have 
proved far too uncertain to bo relied upon, when each one had 
genera more nearly allied in their vegetative characters to corre- 
sponding ones in the other than to any of their own tribe. I 
have therefore here collected all the genera in which the general 
structure of the anther is that of the Epidendrese or of some 
Vandea), but with the pollen granular not waxy. The Neottiem 
thus constituted are never pseudobulbous, and, with the exception 
of the small subtribe Vanillem, they are all terrestrial The 
single anther is either incumbent and lid-like or erect behind tlie 
rostellum, and is always perfectly two-celled. The pollen is either 
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very finely granular and mealy, and then sometimes at one period 
with tlvo granules so closely pressed together as to make it appear 
waxy, or with coarse compound granules often regularly packed 
in close rows, when it is termed sectile. It usually forms two 
masses in each cell, or one deeply furrowed mass ; but the granules 
are often so loosely attached that it is very difficult to distinguish 
the masses except in a fresh state, and in some cases the granules 
of each cell are bat very slightly and irregularly connected by the 
thin viscum. There are a very few genera, either among- the 
Neottiem of the subtribe Diurem or among Epidendrese of the 
subtribe Bletiem, where the granular and waxy pollen may appear 
to pass from the one to the other, but when examined at the 
proper stage of development there does not appear to be any really 
close connection between the two tribes. The greater proportion 
of the ISFeottiese are tropical ; but there are a few species of the 
subtribes Spiranthese, Arethusese, and Limodorese in temperate 
regions of the northern hemisphere, a considerable number of the 
sub tribe Diuridese in extratropical Australia, and two genera of 
Limodore£© are extratropical in South America. 

Of the six subtribes here proposed, the first two are so strongly 
marked in their vegetative characters that they might almost have 
been united in a separate tribe, but that their structural characters 
are not of a very high order, and not the same in the two. The 
other four are much less definite in habit, and not always dis- 
tinctly marked in character, but have appeared to me more natural 
than the ten proposed in Lindley’s ‘ Yegetable Kingdom,’ of 
which, moreover, no characters are given. 

Subtribe 1, VAS^iLLEiB. — Of this and the following subtribes 
the stems ai’e tall, sometimes branched or with branched or at 
once axillary and terminal infiorescences, and the leaves usually 
larger, more coriaceous, or plicately ribbed than in the other sub- 
tribes. The distinction between the two lies chiefly in that the 
anther in Yanilleje is incumbent over the short rostellum, with the 
pollen, as in Epidendrem, not affixed to any gland or stipes 
detachable from the rostellum j whilst in Cory mbese the anther is 
erect behind the erect rostellum, and the pollen is, after dehis- 
cence, affixed to a stipes descending from a detachable gland, 
forming apollinarium analogous to that of Yandese. The Yanilless 
comprise five genera, , of which two {Galeola and Vamlla) nve> 
branching epiphytes, ascending sometimes to the tops of the 
tallest trees, and three {Bobralia, Ej^iste^hium, and Sertifera) 
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terrestrial and American, tall and erect, with more or less plicate 
or strongly ribbed leaves. Galeola^ Lour., about twelve species, 
should, I think, include Bliune, ErythorcUs, afterwards 

Umiatorcliis^ Blume, Fogoehilm^ Falcon., Ledgeria, F, MuelL, and 
Eria^iSf Eeichb. f. These supposed genera have been distinguished 
chiefly by the fruit, which is fleshy, and said to be quite indehis- 
cent in &, javaniea, fleshy and splitting into valves only when very 
old in G. Mndleyam and 6^. septmtrionalis, longer, more slender, 
and readily dehiscent in G, aUissima and G. cassyfhoides. Most 
of the species are leafless ; but in G. (Ledgeria) foUata, F. MnelL, 
the scales subtending the branches of the inflorescence are enlarged 
almost into true leaves, and in a ISTew-Oaiedonian species (Encuvis, 
Eeichb. f.), and possibly some others, real leaves are developed on 
a few barren branch e Eriaxis itself closely resembles in most 
respects G. altmima* but the capsule is said to split into six 
valves, which may be the normal number, though in other species 
they adhere variously into two, three, or four. The genus retained 
in entirety is an eminently natural one. Vanilla^ Sw., has about 
twenty species nearly allied to, but perfectly distinct from Galeola, 
and dispersed over the tropical regions of both the New and the 
Old World. Though the majority of the species are leafy, there is 
one which, like Galeola, has no leaves. The fruit is usually inde- 
hiscent, but will sometimes when old split into valves. 

Bolralidy Ruiz and Pav., about thirty species, ought probably to 
include JFreyea, Beichb. f., a genus founded on a single dried 
specimen, and %fl535AeyZe^iJfe, Pc]epp. and Endl.j neither of them 
are, however, known to me, except from the publislied figures and 
descriptions. EpuiepJimUp Kunth, about six species, is distin- 
guished from Sohralia by the dentate apex of the ovary, a cha- 
racter which is of no more than specifle value in the few instances 
where it has been observed in other genera ; but here it is too 
constant through several species to be neglected, and appears to 
be accompanied by some other slight diflerences. Bertijera was 
established by Lindley in his herbanuin on a well-marked, small- 
flowered species in Spruce’s Ecuador collection, and taken up 
and characterized by Eeichenbach, who has since added a second 
Peruvian species unknown to me, but which, from the character 
given, may possibly not prove to be a true congener. • 

Subtribe 2. CoBYHBEiB, — ^The tw'o genera Corymhis and 
Tropidia, with the floral structure of a few genera of Spirantheie, 
have so totally diflerent a habit and inflorescence that one feels 



Ml 


ME* G. BEHTHAM OH OEOHTBE-®* 

compelled to admit them as a distinct subtribe. They are tall, 
terrestrial plants, with plicate or strongly ribbed leaves, and are 
usually either branched or with branched or at once axillary and 
terminal indorescences. Corymlis, Thou., six or seven species, is 
widely dispersed over the tropical regions of the New as well as 
the Old "World. Not only have the Asiatic species published as 
Hysteria^ Eeinw., Ehymhantliera^ Elume, and MaorostyleB^ v. 
Breda, proved to be strictly congeners, but the two American 
species of Chloidia, Lindl., show none but very slight specific 
differences in habit or character, the whole forming a very natural 
genus. Trqpidia, Lindl., containing about live species from the 
Indo-Malayan and South-Pacific regions, is equally well charac- 
terized, if we include in it Cnemidia, Lindl., EtiolwcJdlus^ Schau., 
and Wight. 

Subtrihe 8. Spieanthe-®.— These are all terrestrial, with a 
creeping or short rhizome, not forming, as far as known, any under- 
ground tubers. The flowering-stems are erect, simple, with mem- 
branous leaves or very rarely leafless, and a simple terminal 
raceme sometimes condensed into a spike. The rostellum is 
terminal and erect or inclined forward, the anther behind the 
rostellum and parallel to it, the pollen-masses after dehiscence 
either suspended from or attached to the gland of the rostellum, 
or affixed to the end of a stipes descending from that gland. The 
thirty-five genera com]Dnsed in the suhtribe may be distributed 
into two series, well indicated by Blume, but whose character may, 
in the ease of some genera, require further investigation on living 
specimens, for the precise nature of the pollen is often very diffi- 
cult to ascertain in the dried state. 

Series 1. Genera either tropical American or oxtratropical in 
both worlds, with the exception of a very few species of Spiranthes 
itself in the tropical regions of the Old World, the pollen almost 
always finely granular or mealy. They include eight genera with 
the labellum mpenov—AUmsteima, JBtericlm^ CrmichUy 
coUia, Wullsehleeyelia, Faeudocmirtm, GcmpIiicMa, mA BtenO’^ 
ptera^ all tropical American ; and six with the labellum inferior or 
pendulous— Listera, SpirantheayFontMem^ BaaJ&erviUa^ 
and Feleooia, some of which have a more general geographical dis- 
tribution. 

Altenateinia, H. B. <& K., about twelve species, should include 
and 3£yrosmode$^ Eeichb. f., as appears to be admitted by the 
author (Xen. Orch. iii; 18). Lindl., including 
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LindL, about six species, tliougb distinct in the form of the la- 
hellum and other slight characters, is yet very near to AUensteinia, 
Craniolm, Swartz, has nearly twenty species, to the exclusion of G. 

Lindl., which, according to our speciaiens, is a species 
of FoniMem. Oranicliis^ should, however, include Ocampoa^ 
A. Eich., referred in herb. Lindl, to Frescottm; but Lindiey’s 
analysis shows all the characters of except that the 

labellum is unguiculate. Frescotfia, Lindl., is a well-marked genus 
of about twenty species, and includes Fecaisnea^ Brongn., and 
Galeoglossumy A. Eicb. WulUchlmgclia^ Eeichb. f is remarkable 
for the very slender leafless stems and minute flowers ; these are 
allied in character to Cranicliis^ but with the lateral sepals united 
at the base into a mentum shortly and obtusely prominent in the 
type species, to which I would add as a second species Spruce’s 
n. 284i7, from the Eio Uaupes in JSTorth Brazil, as W. calcarata, 
with the diagnoses “perianthii mento longiuscule angusteque 
calcariformi, calcar lahelli includente.” Fseudocentnm, Lindl. , 
three or four species, has the long spur-like mentum of Wulh 
schlcegelia calcarata^ formed by the base of the lateral sepals ; but 
the linear portion of the labellum inside is not a basal spur, but 
the grooved linear lamina itself, only very shortly closed and in- 
flected at the end. GomjpMcJds, Lindl., four or five species, was 
at one time united by Eeichenbach with but again 

admitted by him as distinct (Xen. Oreh. iii. 20). Stenoptera, 
Presl, three species, should, however, mchxdQ ForpJigrostachgSf 
Eeichb. f. 

Neotiia, Linn., is now generally limited to the two or three 
European or North- Asiatic leafless species, of which iT". Nidus-avis 
is the type. Amongst them N LindUj/am^ Dene., appears to be 
but a slight variety of N lisieroides^ Lindl., and N miora^itha^ 
Lindl., is a very doubtful congener. It was oiily described from 
a single specimen received by Lindley from Prescott labelled 
as from Siberia, and was quite unkuowm to Ledoboiir and all 
other writers on the Eussian Kora. Lister E. Br., has about 
ten well-known species from Europe, temperate Asia, and North 
America. Spirantlies, L. C. Eich,, now comprises at least eighty 
species, and extends over the tropical as well as the temperate 
regions of both the New and the Old World. It had been pre- 
viously indicated by Persoon as a section of Neottia x'atlier than 
as a genus under the name of Ggrostach/s^ and proposed as a 
genus by Salisbury as but without any character, and by 
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Loureiro under the preoccupied name Aristotelea. Eichard’s 
name, the lirst well-estahlislied and properly characterized one, 
has therefore been rightly adopted by all except perhaps by 
Blume, who unfortunately took up Persooii’s ; Cyclopogon^ Presl, 
is also the same genus. The species vary much, in foliage, and 
especially in the size of the flower, and have been distributed into 
several genera, although different- authors have assigned different 
limits to each. I would propose the following four sections as 
the most natural: — 1. SpirantJies proper, comprising a large 
number of the best-known North- American, European, and Asiatic 
species with usually narrow leaves and small flowers in a spiral 
line round the axis of the spike, the lateral sepals obliquely 
attached to the apex of the ovary, or only very shortly decurrent. 
2. Sauroglossum, the radical leaves petiolate and ovate or ovate- 
lanceolate, the loose spike scarcely unilateral, with the flowers 
usually larger thau in IjuspirmitTies, ihe lateral sepals less 
obliquely attached and not decurx’ent. The species are few and all 
tropical American, 8aim'oglossum and Sgnassa 

of Lindley, also the Bpirantlies elata, A. Eich., which, however, is 
speciflcally distinct from Sauroglossum elatum, Lindl. 3. Sarco^ 
glottis, with the foliage and inflorescence of Sauroglossum, but the 
flowers usually larger, the lateral sepals with the base of the 
column deeurrent on the ovary, but not forming a prominent 
naentum. The species are few, all tropical American, including 
the genus 8arcoglottis, Presl. 4. ^tenorliynclms : tall plants, the 
radical leaves usually narrowed at the base, the spike dense with 
large flowers, the lateral sepals with the base of the column de- 
current far down the ovary, forming a distinctly prominent 
mentum. The species are all American, tropical or subtropical, 
and include, besides those usually referred to the genus Stem- 
rjkynchus, L. 0, Eich., the Spirmdlies Mrta and S, lonariensis, 
LiiidL, and a few others. !FontMeva, E. Br., about ten American 
species, requires no comment. BaslcervUla, lAndl,, a single 
Peruvian species, has a very singular rostellum, and the pollen- 
masses appear solid, and are produced into long caudicles ; yet 
tlie place of the genus seems clearly to be among the Spiranthem ; 
the analysis sketched in herb. Lindl. has proved not to be quite 
correct. Felexia, Lindl,, first published by him as Colletis, should 
be limited to the seven or eight species with a long, spur- 
shaped basal projection of the lateral sepals. The name Felexia 
was originally Poiteau’s, mentioned by L. C. Eichard as a genus, 
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but without giving any character, and it included the Spiranthes 
adnata, Sprengel further extended it to the very different 
Japanese spurred species of GepJialantJiera, 

Series 2. The twenty-one genera of this series are, with the 
exception of a few series of Goodyem and PJipsurus, all tropical 
and limited to the Old World. The pollen is generally if not 
universally sectile, and most frequently the odd sepal and the 
petals are connivent in a galea over the column. They have for 
the most part been so admirably illustrated by Blume as to 
require but few observations beyond the bare enumeration under 
the following heads, in the order which we propose to adopt for 
the ‘ Genera Plantarum.’ 

1. Lahellwn with a poueJi or spur at the lase, prominent between 

the lateral sepals, — Plipsurus, L. 0. Rich. (JErythrodes^ Blume, and 
MicrochiluSy Presl) , has about twenty specie»s, all tropical, but 
American as well as Asiatic, and should, I think, include as a 
section Qiteteletia^ Plume {Orchipedium^ V. Breda), chiefly dis- 
tinguished by the forward inclination of the perianth; the 
American species do not appear to afford any general character to 
separate them from the Asiatic ones, although the nature of 
their pollen may require further investigation. P, glmidulosus^ 
LiudL, is a CystorcMs, Anwctoohilus^ Blume, including Gkryso- 
haplms, Wall., has about eight Indo-Malayan species, to the ex- 
clusion of -.rl. lanceolatus, A. grandiflorits, and A, flavus, LindL, 
A, Jcmberti, Gaudicli., and A, lo'HgiJlorus, Eeichb. £, which all 
belong to Odontockihis. A, aUoUneatus, Eeichb. f , appears to be 
identical with A. brevihhm) Lindl. Vrydagzenk^ Blume, has 
eight known species from the Malayan and South-Pacific regions, 
and includes AncectocMlus sandtmcensk Lindl. In Ggslorchh 
Blume, the two typical species from the Arcliipelago have two 
large veBides at the base of the lahelluin, which arc said to be 
W' an ting in €, ohmira, Blume, and are certainly dclicient ijt 
/Etheriafiisca, Lindl., from the Himalaya, which has all the other 
characters as well as tlic liabit of Oys f orchis and not of lleherm, 
Mapysma^ Lindl., is a single Himalayan species, remarkable for 
the long spur of the label! iim, and the long rigid cuudicles of the 
pollen-iiuiBses ; the habit of tbe plant closely resembleiH that of 
Ilyrmechis, ^ - ■ 

2. Lahelhm spurless, or the short protuhermice included in the 

base of the lateral In the first tw'o of the following genera 

the pollen-masseB are affixed to a long stipes descending from the 
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gland of the rostelliim, in all the others they or their candicles 
are sessile on the gland. Zeimne, LindL, about sixteen species 
from the Indo-Malay an region, includes Adenosiylis, 'BhxmQ^ a 
name preoccupied in Compositae, Tri])leibra, LiiidL, and Psyche^ 
cMlus, Y. Breda. It has been well divided by Blume into three 
sections, Zeiixine proper, Lathrodes, and Psychechilm^ to wliich. I 
would add, as a fourth, Motiochilus, Wall. {Haplochilust End!.), 
distinguished chiefly by the rather larger flowers and the habit 
approaching that of Goodyera. CJieirostyles, Blume, well charac- 
terized by the perianth and the column, has about eight species 
from the same Indo-Malayan region. Odontocliihis, Blume, from 
the Indo-Malay an and South-Pacific regions, should include about 
ten species ; for, as far as can be judged from BI time’s plates and 
from dried specimens, I can find no suJfficient cbaracter to separate 
Oystopus^ Blume. The genns comes very near to AncecfoeJiilus, 
both in habit and character, but the labellum has no spur. 
MyrmecJiiSj Blume, has two Javan species, 31. graoilis and M. 
ylahra, Blume, which are identical with BkcmphuUa alsincefolia 
and B. grandiflora, Lindl., respectively; they have a peculiar 
habit, and are much nearer allied to Odontochilus than to JB[et€eTia^ 
to which belong the typical species of Bhmnphidia. Hmmaria^ 
Lindl, previously indicated by A. Bichard, but not satisfactorily 
published, under the name of Lttdisiaj extends from the Malayan 
archipelago to China in four species, including Ifyoda, Lindl 
JDossinia^ Morr., is a single well-known species, said to have been 
introduced into our gardens from Boimeo ; the IChasiya plant 
referred to it by Bindley appears to me to bo difierent ; but I have 
only seen a single specimen, which I could not examine, Macodes, 
Blumo, and Ilylopldla, Lindl, are both monotypes from the 
Malayan Archipelago. Qoodyera^ B. Br., is a genus of about 
twenty-five species, spread over Europe, tropical and temj)erate 
Asia, and ISForth America, with x^erliaps a single (unpublished F) 
tropical- American %]^eoie^-, fov G.giiianensis, Lindl, is Spirafithes 
Hostmanni^ Beichb. f., and Gy Wngldii, Beichb. f., is also a 
Sg)iranthes oi i]io moiion Btauroglossum. Blume api)rox)riately 
united with Goodyera as a section Lindley’s genus Georchis^ dis- 
tinguished chiefly by the form of the pollinary apx)aratus, but 
running mucb into Goodyera 'pvopev ; be also pivjposed as a third 
section, under the name of Ccenorchis, the G.pimlla, Blume, with 
a long caudicle to the pollen-masses. One would also he tempted 
to make a distinct section for the G.procera, Hook. (Oionisaccii$,Y, 
Breda, Cordylestylis, Ealeon., Leucostachysj Hoffmans.), a tall, leafy 

2 n ^ 
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Asiatic species, witliwhicli might be associated in the same section 
G.fmnata, Thw,, from Ceylon, and Gr, mcicroph/Ua^ Lowe, from Ma- 
deira. Lepidogyne, Bhime, a single Japanese species, is only known 
to me from Blimie's figure and description, lletmria^ Blume, vax'i- 
oiisly spelt Ekeria and is a fairly natural genus of about 

ten species, from the Indo-Australian and South-Pacilie regions. 
The original sin all-dowered species of Blume were also the types 
of Lindley’s genus Bhcwip7iidia, md. the larger-flowered species 
forming Lindley’s CerocJdlm and Bliomhoda appear to be strictly 
congeners ; nor can I find any adequate character to separate 
geiierically Eeichenhach’s Salacistis, which, however, I only know 
from his figure and description. MccrenJtoiifta, Blume, is a single 
species from the vSociety Islands, nearly allied to IIet<erm, with 
which it is perhaps too closely connected through au unpublislied 
species from ISTiviti-Levu. Platglepu% A. Eich., is a distinct 
genus of four or five species, from the Mascareiie Islands and tro- 
pical and South Africa, including JDiplogastm angolensis, Welw., 
which appears to me to he specifically identical with Notioplirgs 
glandnlosa, LixidL But WoUoplirys Commdynm^ LindL, from 
Taiti, is MmrenJmdia plcmtagmectp Blume ; and Platyhph lietero- 
morplm^ Eeichb., from Upolu,- in the South I^acific, may possibly 
be another Mwrenlmttia ; but I have seen no specimen. Eticosia, 
Bliune, is only known from a single Javan specimen, which I 
have not seen. Blutne, t\vo Mascarene species, is 

scarcely distinct from Goodyera, 'except in the labellum being 
uniform with the petals, ArgyrorcJm, "Blnme, a single Javan 
species, is said to be only distinguishable from MaGodes by the 
same uniformity of the laheiluin with the petals. This character, 
in the case of a few genera whei’e it Ims been observed, especially 
Pastoma and Vropedium, has been attributed to an abnormal 
peloria condition, whilst in Thelymitra it is a marked generic dis- 
tinetion, pervading through several species. It requires, there- 
fore, further investigation in the case of Qymnooltil'm and Argy- 
Torolm* 

Suhtribe 4. l)iUETX>iciB.—Tlic great majority of this subtribo 
are Australian genera, approaching Arethuseix) in their vegetative 
characters and Bpiranthem in their erect anther; but I have felt 
compelled to commence the series with three small Asiatic genera 
which require further study, which we have not at present the 
means of carrying out. These are Zecanorchw^ Blume, one 
Japanese and one Javan species 5 Apliylhrclm^ Blume, about live 
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species from the ludo -Malayan region ; and Btereosandra , Elume, 
one Javan species. They have all slender, erect, leafless, simple 
stems arising from a tuberous or branching rhizome, and bear 
a loose, simple spike or raceme of rather small flowers. Lecan- 
orchis remarkable for the appendage crowning the ovary, like 
that of JEpisteplimm. ApliyUorcMs has been rightly shown by 
Eeichenbach to include the Ceylon plant which Thwaites had mis- 
taken for Apatuvia montajia^ Lindl. Btereoscmdra is compared by 
Elume with Hpipogum ; but the anther figured is very diflTerent, 
and wmuid bring it much nearer to Apliyllorchis, 

The genuine Australasian genera of Eiuridem, twenty- one in 
number, have so recently been worked up in the ‘ Elora Austra- 
liensis,’ and so admirably illustrated with several interesting addi- 
tions by Fitzgerald in his ‘ Australian Orchids,’ that I have no 
remarks to add on the present occasion with regard to their re- 
spective delimitation. Their rhizome is, with few exceptions, 
more or less tuberiferous, producing simple erect stems, some- 
times leafless, at least at the ^time of flowerings more frequently 
bearing a single one or two, very rarely more leaves, the spike or 
raceme simple and terminal. The anther is erect or leaning for- 
W'ards, and frequently persistent ; the rostellum is terminal and 
erect, but often exceedingly short, rarely as long as the anther 
the pollen po'wdery-granular, sometimes so compact as to appear 
solid. The tw'cnty-one genera are all Australian ; ioi' Adenochilus, 
which was supposed to be limited to ISfew Zealand, has recently 
had a genuine Australian species added lo it by Fitzgerald. 
Twelve of them are represented in New Zealand, three in New 
Caledonia, and three {ThelymUra, Ooryantlies^ and Cryptosfylis) 
extend to the Malayan archipelago, and the last-mentioned genus 
to East India; but these extra-Australasian species are but very 
few, and generally closely allied to Australian ones, suggesting for 
the whole group an Australian origin. 

Subtribe 5. ABBTHUSisiii;.— Lindley’s tribe of Arethusesp, as ori- 
ginally laid out and since variously extended, has been made to 
include genera very dissimilar in vegetative and even in structural 
characters, and even limited, as we should propose, to a suhtribe 
of Neottiese, and is not so distinctly marked out as could be wished. 
It is chiefly characterized as distinct from Diuridem by the more 
or less incumbent anther and the short rostellum, sometimes quite 
obsolete, sometimes slightly projecting horizontally above the 
stigma, whicli is on the face of the column^, either close under the 
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rostelliim or afc a distance from it. The rhizome is generally more 
or less tiil}eriferous, producing simple erect flowering-stems, 
either leafless or with a single leaf, the leaves usually arising 
separately from the rhizome or sometimes entirely wanting: it is 
only in a few species of JPo^oniathsit the flowering-stem bears two 
to four leaves ; the raceme or spike is always simple and terminal 
The geographical distribution is extensive, a considerable propor- 
tion of the species being dispersed over the temperate regions of 
the northern hemisphere, some with a wide specific area; some 
also are tropical, either in the New or the Old 'World j beyond the 
tropics ill the southern, hemisphere they are very rare, only two 
species being known in extratropical Australia and one in extra- 
tropical South America, none in South Africa. 

The eight following genera are the only ones we would include 
ill the siibtribe. AretJmsa, Linn., has three species, one from 
Japan and one from North America, to wdiich we would add as a 
third the Cryhe, Lindl., fvom Guatemala, which, with precisely 
the same floral structure, diflers in the tardy development of two 
or three leaves from a bud of the rhizome separate from the 
flowering scape. Oalopogon^ E. Br., contains three or four closely 
allied species from North America and the West Indies, Wright’s 
no. 3317, from Cuba, being but slightly distinct from the common 
0. piihliellm. Pogoniu, Juss., as extended by Blume and by 
Eeiebenbacb, comprises about thirty species, closely connected in 
their floral structure, hut capable of being distributed into five 
sections, so well marked out by vegetative cbaracters as to have 
been plausibly regarded by some as so many distinct genera. 
These are :— I. W<?ryz1z«j Gaudioh., including afterwards 

Bop^osiemoni Blame, and Thou., about fifteen tropical 

or subtropical Old-World species ; 2. Pogonia proper, two North- 
American species, of which one is also in Japan ; 3. Cleistes, L. 
0. Eich., of which eleven species have been published, but several 
of them not really distinct, all from tropical America; 4. Tri^ 
pkora, Nutt., about eight American species, northern or tropical; 
5, QodonorcMs, Jj\n^\., i^o American extratropical species, one 
northern, the other southern. CJilorosa, Blume, a single Javan 
species, is only known to me from the author’s figure and descrip- 
tion ; he compares it with Cryptostegia, but the characters given 
appear to me to bring it much nearer to Poyoma. Le'iworchh, 
Blume, two or three species from the Indo-Australiau and South. 
Pacific regions, includes ApetalofiyWigh^ and Hpiphanes^’Roichh, f. 
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Gastrodicif B.. Er., about seven species from the Indo- Australian 
regioiij extendiug to New Zealand, includes JEJpipJianes, Elume, 
m([ GmnopleMSi Ealeou. (whose analysis in the Linuean Trans- 
actions, XX. t. 13, is not quite correct). Toania, Maxem., is a 
single Japanese species, unknown to me ; but, from the character 
given, it must be allied to Epipogum, Bpipogmi^ G-^rtn., con- 
sists of two species, both of them remarkable for the wide area 
over which they are scattered in few individuals, the one in 
Europe and temperate Asia, the other in tropical Asia, Africa, 
and Australia ; the latter species constitutes the genera Galem, 
Elume, Ceratopsis, Lindl., and Fodantheray Wight. 

Sub tribe 6. Limodobe-E. — T he genera here collected have the 
more or less incumbent anther and short rostellum of Arethiisese, 
but differ considerably in habit. They never form undergi^ound 
tuhers"; the erect, simple stems, except in a very few species, bear 
several leaves ; they are usually tall, with a simple terminal spike 
or raceme. They are all extratropical, either in the northern 
hemisphere generally, or limited to extratropical South America. 

Five genera now belong to the aubtribe, all well known, and 
now of undisputed delimitation. Mmodonmi, as limited by L. 0. 
Bichard to a single Mediterranean species, for the Limodonm of 
older authors was au amalgamation of dissimilar plants since dis- 
persed in different genera. Ohioraay Liudl. , about eighty extra- 
tropical South-American and chiefly Chilian species, includes 
Asarca,- Lindl., which it has been vainly attempted to distinguish 
generically, sometimes by one character, sometimes by another. 

Beichb. f, a supposed intermediate genus, and TJlantlia 
Hook., published in Eot. Mag. t. 2956, as a West-Indiaii plant, 
but since shown to be a Chilian Ghlorcsay cultivated in the St,- 
Yincent botanic garden. BipimmUy Juss., has two or three 
extratropical Bouth- American species, only distinguished from 
OhlovM hj the very remarkable pinnatihd petals. OephalantTieray 
ten northern species from the New or the Old World, amongst 
which two from North-west America, published as GklorceaSy and 
one from Japan, are occasionally leafless or nearly so. BpipactiSy 
Crantz, ten species, also northern, from the New or the Old 
World. 

Tribe 4 j. Ophbxde.^. 

The Ophrydese, as established by Bindley, form a perfectly 
distinct tribe, circumscribed by positive characters derived from 
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the anther, to which there is no exception, nor are any interme- 
diate forms known connecting it with other tribes. The anther, 
erect ahoYe the rostelhim or turned back away from it, is adnate 
to the top of the column ; the anther-case or connectivnm per- 
fectly continuous with the clinandrium, not showing any line of 
demarcation between the two, except, perhaps, a very faint one in 
two or three species ; the tw^o raised adnate cells are quite distinct, 
parallel or divergent, and tapering at the base, so as to appear in 
a reversed position ; they vary from very short to mizcli prolonged 
at the base, when their tapering ends are adnate to or applied 
upon the apex of the column, and thence frequently on to the 
lobes of the rostellum, with their back and not their dehiscent 
fronts regarding the rostellum. The pollen is usually coarsely 
granular, rarely fine and almost mealy, forming in each cell one 
or rarely two masses, produced into the tapering base of each cell 
in a smootli caiidicle, which at or beyond or sometimes sliortly 
within the end of the cell becomes affixed to a gland, in most 
cases, and perhaps always, detached from the rostellum. In the 
three preceding tribes it is the dehiscent face of the anther-cells 
and not their backs which is incumbent on or applied against the 
rostellum, and the pollen-masses taper into points or caudicles at 
the upper, not the lower, end, or, when obtuse, become affixed to 
the gland at various points on their surface, never through a basal 
caudicle. The only approach in the position of the anther to that 
characterizing the Ophrydese observable in any other tribe is in the 
few genera of the subtrihe Microstylese, where the anther is sessile 
on its back diverging from the rostellurn, and is sometimes per- 
sisient, hut always perfectly distinct frona the top of the column, 
never continnons with it. These diffierences between the anther 
of Opbrydess and that of the other tribes may he said to be that 
it is adnate or innate in the former, versatile in the latter. In 
general habit the Ophrydem are all terrestrial, never pseudo- 
bulbous; the rhizome most frequently forms annually a distinct 
tuber, destined to produce the next year’s stem, and placed by 
the side of or at some distance from the old one, which sub- 
sequently shrivels up and disappears. In a few species, however, 
the rhizome shortly creeps with rather fleshy fibres, as in many 
Neottieze. The stem is simple, usually but not quite always leafy 
near the base or in its whole length, bears a simple terminal 
raceme or spike, and dies down after ripening its seed. By far 
the greater number of species are extratropical, northeyn in, 
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Europe, Asia, Mediterranean Africa, and America, or soutliern 
in Africa. Very few small genera have any species in tropical 
Asia or Africa and none in America, except the large genus 
Jlahenana^ which, although it be, like the rest of the tribe, chiefly 
extratropical, has a few species scattered over the tropical regions 
both of the New and the Old World. 

However well defined the whole tribe may be, the genera are 
often very much the reverse, and very difficult to distribute 
plausibly into subtribes. The following four, slightly modified 
from Lindley’s six, are the best I have been able to devise. 

Subtribe 1. SEEAPiADEiE. — ^Anther erect above the rostellum, 
the gland of the polliiiarium single or double, enclosed in a single 
one or in two distinct pouches raised from the back of the ros- 
tellum. This Bubtribe comprises the four genera OrcJiis, Serapias, 
Aceras^ md Ophrys, Linn., now contains nearly eighty 

species, from Europe, temperate Asia, and Mediterranean Africa, 
with two somewhat anomalous ones from North America. They 
have all a spurred or pouched labellnm, and the glands of their 
pollinarium are enclosed in a single pouch ; the two glands usually 
distinct and either closely contiguous or quite separate, but in a 
few species they are more or less perfectly united into a single 
one. This character has induced the separation of these species 
into several distinct genera, which, however, have not been very 
generally adopted. Thus JBarliu, Parlat., is the 0. longihracteata, 
Biv., which in habit and all other characters is a true Orchis, 
Loroglosstm^ L. C. Eich., comprises 0. Idrcina, Linn., and two 
allied species, in which the long strap-shaped labellnm has the 
basal spur reduced to a short pouch. Comperia, C. Koch, is 0, 
OompGrian&^ Stev., in which the labellnm has four long tail-like 
points. AmcamptiSf L. C. Eicb., is 0, pyramidalis^ Linn., and 
Trmnsteineria, Iteichb., is 0, glohosa, Linn., which in their habit 
seem to connect with Eabemria; and in 0, globosa the 

glands of the pollinarium are said by some to be naked, as in 
Ifabe7iaria ; but they certainly appear to me to be enclosed in a 
pouch, as ill Grc/iiX though the pouch be of an exceedingly thin 
texture. The two North-American species, 0. spectahiUs, Linn., and 
0. rotundi/olia, A. Gr., with a very different habit, are also near 
Habenaria, SLud, like some North-American species of that genus, 
have no underground tubers ; but the pouch of the pollinarium 
is certainly that of Orchis, of which they might form a distinct 
soctipn. Serapias, Linn., four or five species from the Mediter- 
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ranean region, bas the perianth usually so cliiTerent in form from 
that of Orchis, that it is universally retained as a distinct genus ; 
and yet there occur occasionally, especially in Italy, where 
cordigera and 8. hngipetald are abundant, a few individuals more 
or less intermediate between these and Orchis longifiora or 0, 
papilimacea, which have been published as a" species under the 
name oiBerajgias tnldba, ^iY., or as a genus as Isias of DeNotaris. 
These are believed by Q-renier and Grodron and some others to be 
hybrids, whilst others say that the circumstances under which 
they have been found do not justify the supposition. Accras, E, 
Br., is now limited to the single A. anthropopliora, E. Br., from the 
Mediterranean region and Western Europe, a species nearly allied 
to the section Loroglossum of Orchis, wdth which some botanists 
would unite it. Oplmjs, Linn., the only genus witli separate 
pouches for the two glands, is a very natural one, chiefly abun- 
dant in the Mediterranean region, but generally dispersed over 
Europe. The species, distinguished mostly by .tl)e shape and 
markings of the lahellum, are very variable, and have been as 
variously estimated from under twenty to above thirty. 

Sub tribe 2. Habekarie-5E5. — These are distinguished from Sera- 
piadesD by the glands of the pollinarium being detached from the 
surface or end of the rostellum without any enclosing pouch, a 
character usually very plain ; hut there are some species in which 
the surface or end of the rostellum is slightly raised round the 
glands, so that they have been diiferently described as naked, half 
covered, or enclosed in a pouch. These species are, however, so 
very few as not materially to invalidate the subtribual character. 
Eor our ‘ Genera Plantarum ’ we have admitted into the subiribo 
thirteen genera, three with a spurless perianth (Jler minium, Siena- 
glottis, mxAArnoUia), and ten with a more or less spurred lahellum 
{Bartliolina, JSuttonma, Holotlirw, BicorneUa, Jlahenaria, Biplo- 
mmis, Bonatea, QynorcMs, JELemipilia, and Glossida). 

Kerminimi, E. Br,, comprises about six European and Asiatic 
species, chiefly distinguished from the smali-flowored Malenarico 
by the want of the sj)ur. It was originally founded on the 
ik, MonorcMs \ but Bindley added to it a few others, including 
BL, alpinum or Chamorchis, L. C. Eich., in which the front of the 
perianth or labellum is turned downwards instead of upwards, a 
character which varies in more than one Orchideous genus. We 
would also refer to Rerminium the Aceras angustifoUa, Lindh, 
proposed as a genus by Falconer under the name of Thishe, and 



ME. 0-. BBOTHAM OIS* OBCHIPE^/ S53 

apparently conspeeific witli tlie Acems longicrum, C, 

Wriglit. Aoph^ Liiidl, is the Ser7mnhm 7*emfo7^me, Wiil\,, with 
a floral structure almost the same as that o£ grandfijlonm^ 
Liudl. BCenoglotUs^ LinclL, is a single South-African species dif- 
fering but little from Hermmiim^ but with a character requiring 
some slight modifii?atiorL from that given by Lindley. Arnottia^ 
A. Eich., has twoMascarene species with the \\dihit ot Opiorchis^ 
but with the floral structure nearer that of JECerminmm and Bfe- 
nogloUis. 

Bartliolina, E. Br., is a single South-African species, distin- 
guished as well by its uuifoliate uniflorous stem as by its singular 
labelliim and anther. Muttoncea^ Harv., tmA Hallaeliia, Harv., 
are two South-African plants, evidently congeners, and readily 
known by the very exceptional form of their petals. JSolothricc, 
Liudl., should, I think, include the same author’s genera 
dimZy Monot'Hs^ JBucouUna, Beopulmia^ and Tryphm\ we should 
then have a very natural small-flowered genus with a x)eculiar 
habit, and characterized by the narrow petals and labellum all 
longer than the sepals. There are about eighteen species known, 
all African, tw'o of them (as yet unpublished) Abyssinian, the 
others all southern. Bieornella, Lindl, contains two Mascarene 
species scarcely distinguished from JBLalemria by two appendages 
starting from the base of the labellum and adnate to the sides of 
rostellum, Hdbemria,'WiXLAi is now a vast cosmopolitan, and 
in many respects polymorphous, genns, of which there are about 
f350 species in the Kew herbarium, and perhaps 50 more, already 
published, are not thei'e represented. The differences observed in 
the anther-cells, in the stigma, and in various appendages to parts 
of the flower are so great, that numerous attempts have been made 
to dismember it ; but the single characters assigned have all proved 
either so variable from species to species, or so little in accord- 
ance with any other distinction, that I feel compelled to re- 
unite the proposed genera after the example of A. Q-ray and some 
other recent botanists, although I cannot go so far as to agree 
with Grenier and Godron in uniting the whole genus with Orchis . 
As it is, I have had to record no less than twenty-eight generic syno- 
nyms ; and in proposing to distribute the species into the follow- 
ing ten sections I cannot but feel considerable doubts as to the 
definiteness of the characters assigned to some of them, these 
characters being often very difficult to ascertain in dried speci- 
mens, the only ones I have had to work upon. 1. Ot/mmdenia, 
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E. Er. I the typical species of this section are theleommon Ealenaria 
Oo 7 topsea and E. odoratissima and their allies, to which we would 
add the E, 7 iigra, E. Br., or Eigritella, L. 0, Eieh., an alpine 
species my similar in character, and known to hybridize with them 
with the greatest facility. 2. Tinea, ^i^.yOV EeoMnea, Eeiehb. f., 
is the E. intacta, Lindl., distinguished from Qgmnadenia chiefly 
by the lateral processes of the stigma, which vary so raiioli 
throughout the genus. 3. XieuooTcliis, 0. BL.F. May., ov JBicclda, 
Parlat., is the European IT. E. Br., near to which might 

be placed the Kortli- American E, tridentata and E. 7iivea, 4. 
FemUria, Lindl., two closely allied species, one North- American, 
the other North- xAsiatic. 5. Eet^oemeiHa, Eeiehb. f., is E. ajgliglla^ 
E. Br., a curious little aphyllous Abyssinian, and perhaps Arabian, 
plant. 6 . Peristylus, Blume {Gennaria, Parlat., Bentliamia, A. 
Eich., and Oylele^ Palcon.), comprises the European E* cor data, 
E. Br., and a considerable number of small-flowered African and 
Asiatic species. 7. Coeloglomm, Hartra., was founded on the 
European E. uridis, E. Br., and should probably include Platan- 
ihera satyrioides, Eeiehb. f. Liudley gave the name Ooshglossmn 
(changed by Fries to LindUomia) to a different group compri- 
sing five Asiatic small-flowered species wdiich might be referred 
to Peristylus, but closely connect that section with Platanthera, 
Ghcdradog)Iectrmn, 3, C. Schau., is evidently, from his figure, the 
CmhgloBsum lacertifenm, Lindl., transferred to Edbemria in the 
^Elora BTongkongensis.’ 8. Phyllostachja, a section I should 
propose for several rather large Asiatic species with one tropical- 
African one, distributed by various authors in the genera 
Gymnadenia^ Platanihera, and Ealenaria, and collected by Eeich- 
enhach under Gymmdenia, all more like the typical Platan- 
tdierm than the typical Gymnadenim in structure, and all remark- 
able from the leaves passing into large foliaceous bracts whicli 
give them a peculiar habit. Nearly allied to them is the East- 
Indian EAiitea, Wight, distinguished in the whole genus by the 
sepals and petals connivent into a globular perianth. 9 and 10, 
Platanthera and Eahe^xaria ^proj)er, comprise the great mass of 
the genus w^bich most botanists consider as being susceptible 
of distribution into two great groups ; but the various characters 
assigned have broken down in detail, and it would require a much 
longer study than I have been able to give to them, especially 
from dried specimens, to ascertain the real value of several appa- 
rent distinctions. It would appear, however, that Platanthera 
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iniglit be made to indude the gi'eat majority of northern tempe- 
rate species with the lateral processes of the stigmatic appa- 
ratus rarely much developed; and the more ti'oj)ical species, with 
these processes usually, but variously, extended, would form the 
section JEuliahemria, the flowers in the former usually smaller 
than in the lattei\ JPlaianthera rotmdifolia, Eiehards., a plant 
resembling in habit the H, {J^latantlierd) Bichards., 

which is also iN'orth-American, has been shown by A. Gray to be 
a true OrcMs, Beiclienbach refers also to OrcJds Lindley’s 
Grymmdenia spathxilata and G, GJmsua from East India, both of 
which laave the habit of the Hahenaria obtiisata and the Oroliis 
rotundifolia ; but in our dried specimens I have failed to find the 
poucli of the rostellum wdiich I have very distinctly seen in the 
specimens brought to me by A. Gray of Orclm rotundifolia, 
Gymnadenia j^inguicula, Eeichb. f., from East India, is evidently 
allied to these species, hut remarkable in the genus for the large 
funnel-shaped spur of the labellum. The following, mostly mono- 
typic, proposed genera must also now be included in Kabenaria : — 
Mecosa, Blume, from Java, has already been referred by Lindley 
to Flatanthera, CentrocJiUus^ J. 0. Schauer, from the figure and 
description, must be the same as H. {JBlatantlierd) tipuloides^ 
Lindl. ; and JPonerorchis^ Eeichb. f., from Japan, appears from the 
figure and description to be closely allied to that species, if not a 
starved state of it. Mitostigma^ BL, from Japan, referred by 
Mi quel to Gymnadenia, is one of the small-flowered Halenarim. 
DissorJiyncJmim, J. C. Scliauer, belongs to a series of tropical- 
Asiatic species which, with their long-stalked stigmatic appen- 
dages, approach the Bonatece, Bilalrella, Liudl., two South- 
African species, belongs to the same set of Bo7iatea-\\kQ Ilabe- 
narim, one of tliein apparently the same as Bonatea tetrapelah, 
LindL Ate, Lindl,, consists of two East-Indian species belong- 
ing to a series of llahenari<s, of which AT. Keynemia mocj be con- 
sidered as the type. Barlm, Eeichb. f. (difierent from Barlia, 
Parlat.), is a small-flowered tropical-African species, formerly 
referred by the author to Btemglotiis, but allied to JEalenaria 
attenuaia, Hook. f. ; the habit is nearly that of Tinea, but the long 
parallel stigmatic processes are those of various Rahenarice be- 
longing to other sections. Maoroeentrum, Philippi, is a Chilian 
plant which I have not seen; but I find nothing in the detailed 
description to distinguish it from the most ordinary series of tro- 
pical Rahemrim. Synmeria, Grain, is an Indian-Peninsular plant, 
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first riglitly described as a afterwards generically 

separated on account of a slight cohesion of the petals with tlic 
dorsal sepal. 

The stigmatic differences in Habenaria to which so much 
importance has been sometimes attached are often difficult to 
observe in dried specimens; but all the forms appear to he 
reducible to one type. The ordinary concave stigma under the 
rostellum is entire or more or less divided into two lobes, or is 
attached by two processes projecting on each side at the base ot 
the rostellum. Sometimes the central stigma is evidently viscid 
and effectively stigmatic, whilst the lateral processes are reduced 
to dry tubercles sessile at the base of the rostellum ; sometimes 
the central stigma remains perfect, whilst the lateral tubercular 
sessile processes have been shown to be equally capable of stig- 
matic action j whilst in a large number of species, especially 
amongst the tropical ones, the central stigma appears perfectly 
dry and ineffective or quite disappears, and the tubercular or 
papillose apices of the long processes are alone stigmatic ; and 
between these extremes it has appeared to me that every inter- 
mediate can be observed. So also with regard to the anther-cells, 
the short parallel cells confined to the erect portion of the 
anthers of some G^mnadenice are most giadually connected 
with those of the BonaieaAi\jd SalemricB, in which their elon- 
gated bases are carried along the top of the column and up the 
erect lobes or sides of the rostellum even to a level with the apex 
of the anther. In a few species the glands of tho pollinarium 
are, after dehiscence, half covered hy the slightly dilated ends of 
the valves of the anther-cells, which has given rise to the pro- 
posed genera Benilaria and Bermieria, but is more or less 
observable in a few species belonging to other sections. 

In tho px^eceding genera of this subtribe the rostellum is 
usually flat, or nearly so, and narrow between the glands ; but in 
the following five, which some authors have proposed to unite 
with Sahenaria, the rostellum is dilated and raised between the 
pollinary glands or the lobes, either broad, convex, and almost 
helmet-shaped, or folded into a narrow much raised ridge. Tliese 
genera are : — BiflomeriSy Don Liiidl.), two Hima- 
layan species'; Willd., three South- African species, 

perhaps reducible to two B, Willd., B. follosa^JAw^l,^ 

and B. Boltoniy Hjirv.), the other supposed species oi Bonaiea, 
chiefly East-Indian, being truly referrible to Ilctbemria) Gynor- 
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cMs, Tliou., about twelve Mascarene and South- African species, 
including AmphorcMs, Thou, (at least A, calcarata. Thou., which is 
Cynorohis &quamaia^ LindL), again generieallj separated hj Bluine, 
but upon very slight grounds ; Hemipilia^ two East- 

Indian species ; and Glossula^ Lindl., a name needlessly altered 
by Sprengel to Glossaspis, a single Chinese species. 

Subtribe 3. Eiseje. — The chief peculiarity of this snbtribe 
consists in the anther, w^hich, although continuous with the cli- 
nandrium as in the rest of Ophrydeae, is more or less turned back 
from the top of the column. The large stigma, either concave or 
convex and cushion-like, is either apparently terminal on the 
column or in front of it immediately under the rostellum, or at 
the base of the column, and sometimes adnate to the labelluin. 
The eleven following genera are all African, cliiefly southern or 
Mascarene, one only (Satyrium) being also represented by a few 
species in East India. This genus Satynum, Sw. (Diplecflirmi 
Pers.),has aboutfifty species, readily known by the double spur of 
the labellum, and should include Satyridmmyljmdl, a single Cape 
species supposed to differ by the very uncertain character of the 
two glands of the poliinarium being united into a single one, and 
probably also Aviceps, Lindl., which does not appear to be distinct 
from Satyriumpmiihim, Thimh. Fachites, Lindl., is only known 
from a single South-African specimen of BurchelFs already passed 
flower, and may prove not to be really distinct from Disa. JDisa, 
Berg, now comprises about fifty species, distributed by Lindley or 
by Beichenbacb into twelve series or sections very unsatisfiictorily 
cliaracterized. A mongst them, however, TricliocUlia, with its grass- 
like radical leaves and toothed or fringed labelluin, and JDisella, 
with its close spike of small flowers, might perhaps be retained 
as good sections. I). yramimfoUa, Sw., forming Liudley’s genus 
JlerscJieliaf has the habit and cbaracters of except 

that the labelluin is scarcely, if at ’all^ toothed. Mcnadeivia^ 
Lindl., about twelve species, is distinguished from Fisa by the large 
membranous somewhat folded rostellum, and by the two glands 
of the poliinarium nnited into one ; the latter character, how- 
ever, lias been traced by Bolus in species of true F/sa ; and gene- 
rally the distinction between Fisa and its nearest allies can 
scarcely be settled without a study of the living plants. This 
Mr. Bolus has been carrying on in South Africa ; and we hope 
to receive from him the results of his investigations before we 
send the Orchidese of our ‘ Genera Plantarum ’ to press, 
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zoditmi, Lindl., contains about ten species, well distinguisbed 
from Disa by tbe habit and by the position of the stigma. 
FentJiea, Lxndh, seven or eight species, united by Harvey with 
Disa, appears to differ constantly from that genus in the want 
of any spur to the dorsal sepal. Brownleea, Harv., has also tbe 
dorsal sepal without any spur, but a very concave or broadly sac- 
cate labellum and a stigma somewhat different from that of 
Mrjloaria, Lindl., is only known from a single specimen of Lrege’a 
in Lindley’s herbarium, which, as far as l ean tell without spoiling 
the specimen, does not seem quite to agree with the analysis 
sketched by Liudley. Brach^eorythis, Lindl., four or five species, 
is readily known by its habit, and differs ivom Scliizodnmi by the 
want of the spur to the dorsal sepal. ScJiizoeliihis, Sond., four 
species, has been united by Eeichenbach wdth BracliycorytJiis ; but 
tbe habit is very different, and the spur of the labellum is indepen- 
dent of the concave unguis of Brachycorytliis, vrhich also exists 
more or less in ^cJiizocUlus above the spur, Flatycoryne^ 
Eeichb. f., is a single Madagascar species, differing from Bentliea^ 
as Sokkochilm does from Brachycorythis, in the spurred labellum. 

Subtribe 4. CoBXciBiB. — In this subtribe the anther is usually 
more or less reflexed from the column, as in Disesej but the 
labeilnm, adnate the whole length of the column, is ]^roduced 
between the anther-cells and beyond them into a variously formed 
appendage. The stigma, usually pressed between the labellum 
and the rostelium, becomes transverse or two-lobed. There are 
four undisputed genera Swartz, including O^at- 

Lindl., about ten species ; Swartz 

Thou.), about twenty species ; Gorycium, Swartz, about ten spe- 
cies ; and GefatoiJm, EndL, seven or eight species. All four 
are South African, one only, Di^eriSy also represented by a few 
species in tropical Africa, Madagascar, and East India, 

Tribe 6. Cxpbipedie/e. 

The four genera constituting this tribe differ so strikingly 
from the rest of the order in their androecium, that they have 
been proposed as forming one or two distinct natural orders, 
How, however, that they are better known, they are found to be 
too closely connected together not to be united in a single tribe; 
and the importance of the single character which separates them 
from Orchidese generally has fallen so much in estimated value, 
that they have by common consent been reunited with that order 
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as a distinct tribe only. Their habit is that of seyeral Orchidese 
(Apostasia often closely resembles they are all ter- 

restrial, with erect simple leafy stems arising from a short or 
creeping rhizome, without tubers or pseudobulbs, their inflores- 
cence terminal, simple, or slightly branched. Their perianth is 
various, but always within the limits of true Orchidese. The 
column is short, bearing two perfect anthers, one on each side of 
the rostellum or style ; the dorsal anther, the only one in other 
Orchidese, is here usually reduced to a variously shaped barren 
staminodium ; it is, however, perfect, as well as the lateral ones, in 
one genus, and totally deficient in one species of another genus. 
The rostellum or style is more or less prominent or elongated 
between the lateral anthers, and dilated at the end into a more or 
less oblique stigma. Their geographical distribution is northern 
or tropical; they are unknown in Africa, extratropical South 
America, or extratropical Australia. 

The typical genus Cypripedium, Linn., so well known for its 
slipper-shaped labellum, and agreeing with the other tribes of 
Orchidese in its one-celled ovary and capsule with parietal pla- 
centas. Its cultivation for the beauty of its flowers has of late 
been so much the fashion, that horticulturists, by diligent re- 
search in its native localities and by careful hybridizing, have 
succeeded in carrying the number of its published species to 
above forty, several, however, to be hereafter reduced as varieties. 
In their wild state they are dispersed over Europe, temperate 
and tropical Asia, and J^orth America, including Mexico. Their 
structure is far too uniform to admit of their being divided into 
sections, and can only be distributed into three series from minor 
differences in their foliage and the number of flowers, which, 
when more than one, are in a simple raceme, and very rarely above 
two or three in the raceme. 

Selenipedium, Eeichb, f., about ten species, replaces Cypripe- 
dium in the mountains of tropical America, The species have 
generally the slipper-shaped labellum of Oypripedimny under which 
genus most of them were first published ; but a slight diflerence 
in habit and inflorescence (the flowers several in a simple or 
branched raceme), and the important character of the perfectly 
three-celled ovary and axile placentation, justifies their being 
maintained as a distinct genus, oonmoting Gypnpediu7n with 
Aposfasia, Two small-flowered species, B. palmifolium, Eeichb. f., 
and another, have quite the habit o^Apostada, One species with 

iilKK. JOUEK.— BOTANY, VOL. XVIII, 2 D 
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the labellum very little different from the petals has been pub- 
lished as a genus by Lindley under the name of ITropedimi ; but 
it so closely resembles in every other respect the Meni^edimn 
eaudatum, that Blume and others have suggested that it may be an 
abnormal peloria state of that plant analogous to the Facstonia 
and ArgyrorcMs above referred to. 

Aj^ostasia, Blume, about four species from the Indo- Australian 
region, was long believed to be the type of a distinct natural 
order, differing from Gypripedium not only in the labellum, but in 
the perfectly three-celled ovary and capsule. Since, however, 
the latter character has been found to be repeated in Selenipe^ 
diuvn, and the habit nearly the same as that of two species of the 
latter genus, Apostasia must be placed beside it, differing indeed 
only in the labellum being normally similar to the petals, and in 
geographical distribution. The dorsal sterile anther is usually 
narrow instead of being shield-shaped, and in one species is 
entirely deficient. 

,'N'emoiedia, Blume, three Malayan species, is in many respects 
very near Apostasia ; but, besides a few other minor characters, 
the dorsal anther is perfect as well as the two lateral ones. The 
flowers are usually small, in a dense simple spike. In both 
Apostasia Bxid Weuwiedia the rostellum or style is much more 
elongated than is usual in Oypripedium mi. Selenipedium, but 
yet it is quite homologous in the four genera* 


Hotes on Cyperacese; with special reference to Lestiboudois^s 
^VEssai’’ on Beauvois’s Genera. By Georoe BEistTUAM, 
E.E.S. 

[Bead February 8 , 1881 .] 

Whek Palisot de Beauvois published his ‘ Agrostographie ’ he 
intended following it up by a second volume on the Cyperacem ; 
but circumstances, we are told, prevented his carrying out his 
project, and he handed over his manuscript to Lestiboudois, who, 
it appears, worked it up into the 2)aper entitled ‘‘ Essai sur 
la famille des Cyperacees,’’ published in Paris in 1819. In this 
paper a considerable number of new genera are proposed, with 
short technical characters often wholly insufficient for their iden- 
tification, but sometimes accompanied by a note of the species on 
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which they were founded, or other indications leading to their 
probable determination. This essay seems not to haye fallen into 
the hands of any subsequent Gyperographers, who haye only known 
of Beauyois’s genera by the short characters copied into the Man- 
tissa of the second yolume of Bcemer and Schultes’s Systema 
without the accompanying indications 5 and Nees, in the endea- 
vour to adopt them, was obliged to make random guesses of the 
plants intended, which have often proved to be very wide of the 
mark. Kunth generally followed Nees’s identifications, having 
no means of checking them. The following notes are the result 
of as careful a study of the paper itself as I have been able to 
make. 

Among the seventeen new genera proposed, eight (Vi^nea, Sjper^ 
modon, JBycreus, Trasi, BlypolejpiSy Schcenopm, Trichelostylis^ and 
jBeera) appear all to have been correctly identified by N'ees or by 
Kunth, and are now respectively referred as sections or synonyms 
to various previously established genei’a. 

Catagyne^ Beauv., has not been referred to any recently known 
plant. The very imperfect character would seem to indicate the 
genus JEJrio^pom^ Hochst. ; and this might be in some measure 
confirmed hy the only indication given as a guide, that it is 
founded on a specimen communicated by Dupetit Thouars, and 
therefore probably African or Mascarene. But even if this 
supposition prove to be correct, Beauvois’s genus cannot be con- 
sidered as published with sufficient precision for the name to 
supersede Hochstetter’s since firmly established one. 

Zosterospermum^ Beauv., could not possibly be identified by 
Lestiboudois’s character, and nothing is said of the origin of the 
plant on which it was founded; but Desvaux, who probably had 
occasion to see an authentic specimen, gives a rather more complete 
character in Hamilton’s ‘ Prodromus Plorse ludise Occidentalis.’ 
This clearly indicates the' BhyncTiospora sparm^ Vahl, which I 
should place in the section Bleurostaclys, Beauv., or NemooMoa^ 
Hees, of that genus. 

Hypoelytrum, Lestib., is evidently characterized from Lipo-^ 
carplia, Beauv. This plant was originally included in the genus 
JS.ypoelytrvm, Bich. ; but later botanists have restricted the name 
to the other portion of Bichard’s genus. 

Blynantlms^ Beauv., cannot he determined with any certainty, 
although the chief character given is that of Sypoelytrum, as re- 
stricted hy recenfbotanists. It is certainly totally different from 
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ElynantJius of ]N‘ees and subsequent authors. The latter genus 
may, however, retain JS^ees’s name, Beauvois’s genus being rejected 
either as quite uncertain or as a synonym of JECypoelytrum. 

Tetraria^ Beauv., rather more fully described in the ‘ Memoires 
de rinstitut ’ for 1812, a Cape plant which the author says is 
very near the Schoenus compar {Elymntkus compar, Nees), is 
probably that very species, which has occasionally 8 stamens and 
a 4“Cleft style. As Beauvois’s name is founded on a chax'acter 
rare in the genus as now established j and as ISFees’s name is so 
generally adopted, it is better to retain the latter, although more 
recent than Beauvois’s. 

N'ornooliloa, Beauv., was, as we are expressly told by Lestibou- 
dois, founded on the ScJimus compressiis^ Linn, {Blysmus of our 
modern Ploras). Nees, with nothing before him but Beauvois’s 
very imperfect technical character, made a very wide guess in 
referring it to Bleurostaohys, Brongn., now a section of^JRhynoho-' 
which by no means agrees even with that imperfect cha- 
racter; but he was puzzled with the name, Scbultes not having 
transcribed the author’s explanation of its derivation. Beauvois, 
who wished to give the idea of a marsh-plant, must have seen in 
some dictionary or vocabulary “ vo/jlos^ pabulum,” and in his un- 
classical mind,confounding^«2^^^Z^^^;^ with thought that this 
was just the word wanted, and Lestiboudois boldly prints as the 
derivation vcpos, pains ; gramen.” Nees, of course, never 
guessed at such a transmutation of a Latin word, and substituted 
Wemochloa iov Mimochha\ but in a note to ^ Plantae Meyenianm’ 
he corrects the name back to “ f rom vopos, pabulum, 

and not NemoeMoa, from vipos, nemus.” Again, however, in the 
‘ Mora Brasiliensis ’ he says that this correction is wrong, that 
the real name is ITemoehloa, because the plants he understood by 
it grow in shady woods, and that Beauvois so intended it, and 
only by a slip of the pen wrote N'omoeliloa for JSfemochloa. All 
this far-fetched guesswork falls to the ground on turning to 
Lestiboudois’s original paper. 

Bichostyles^ was intended for all Brown’s species of 

Isolepis YTith. bifid styles, including the dipsaceus^ Eottb., 

or BeMnolytTWffiy Desv., now referred to Mmhristylis. Nees 
transferred the name to the now united with 

Gyperm pyymmm^ and probably not included by Beauvois in his 

both by Nees and by 


Desv., a genus overlooked 
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KuBtli, is apparently the Scirpm laeusfris, Linn. (8, faherna- 
montanus of others), separated from Scirpm on account of the 
bifid (not trifid) styles, ‘a character not constant in the species. 

Idmnochloa, Beauv., was intended by the author for all the 
species of MeleoeJiaris with trifid styles. This separation not 
being now adopted, the name has been made use of for a section 
of HeleocTiaris distinguished by other characters. 

JBCpmmocJicBte, Beauv., is not determinable.without an authentic 
specimen. The author himself says that perhaps it ought to be 
united with EriopJiormi ; but his description does not agree with 
any species of that genus. Nees sought to identify it with Scir-- 
pus grossus^ Linn., a j)lant still more at variance with Beauvois’s 
character, imperfect as it is ; and the name must now be altogether 
dropped. 

Since Lestiboudois’s essay, Cyperacese have been specially taken 
up by several systematic botanists. Nees von Esenbeck, in the 
seventh, ninth, and tenth volumes of the Linnsea, in Wight’s 
' Contributions to Indian Botany,’ and in the great * Flora Bra- 
siliensis,’ worked up the South- African, the East-Indian, and the 
tropical- American species with great ability. But he created some 
confusion, as well by his usual tendency to raise species to the 
rank of genera, as by a want of reference to the original papers or 
works where Oyperacem had been described, and by using a ter- 
minology occasionally founded on mistaken views of the homology 
of floral organs. 

Kunth, following l^ees’s earlier papers, but before the publica- 
tion of the Cyperacese of the ‘ Flora Brasiliensis,’ elaborated the 
whole Order with great care and persx^icuity, as far as he was able 
with the materials and libraries at his command. His papers 
in the first and second volumes of Wiegmann’s ‘ Archiv,’ and in 
the second volume of the Memoirs of the Academy of Berlin, 
clearly demonstrated the homology of the utricle of Cmesa, and 
generally of the floral organs in the Order ; and his monograph, 
forming the second volume of his ‘Enumeratio Plantaruin,’ is 
very much to be relied upon in every thing that he states on 
his own authority. His chief errors are sometimes a tendency 
in his general monographs to give as characters rather what 
in theory we ought to see than what we actually do see, and, in 
his later works, to describe specimens rather than species. 

Steudel came next , with his ‘ Synopsis Plantarum Glumacearum,^ 
which would have been a very useful work if he had had any idea 
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of what constitutes a species or a genus. Wherever he could not 
readily determine a specimen he had before him, he at once 
described it as new, thus adding in no small degree to such 
confusion as I^ees and others may have created. 

The last Cyperographer I have to mention is Boeckeler, who 
seems to have a thorough knowledge of species and (in several 
volumes of the ‘ Linnsea ’ and of the Eatisbon ‘ Flora ’) has elabo- 
rately described all those of the Berlin herbarium and of various 
collections submitted to bim for the purpose. In so doing he has 
verified a number of synonyms, and often successfully rearranged 
some of the species of the larger genera. His labours, however, 
would have been much more useful if he had had access to more 
of the works where Cyperaceae had been described, if he had not 
indulged so much in page-long uncontrasted diagnoses, if he had 
had rather a clearer idea of the principles upon which generic and 
ordinal distinctions are founded, and if he had adopted a more 
correct terminology. In several instances he has quite mistaken 
Brown’s genera. The new ones he has at various times proposed 
have mostly proved, even upon his own admission, to be common 
species of well-known genera ; and amongst those he has retained, 
one {Lasiolepis) is founded upon three not uncommon species 
of Briocaulon, As to terminology, he has, for instance (chiefly 
after the example of Hees), given the name of perigynium to a 
glume in Careic (Linnasa, xxxix, I), to that which is supposed to 
replace the perianth outside of the stamens in LepidosperTnim^ to 
the gynophore or hypogynous disk imide of the stamens in Meinia 
and Scleriay and to the pericarp m Anosporumy 
compounded of three and a Seirpm. 

Boeckeler’s primary division of the order into two series, 
according as the fertile flower is hermaphrodite or strictly female, 
bears the test of a detailed examination ; for in those species of 
Ckustis a few other Mhynchosporece which are said to be 
dioecious, the fertile flowers are female only by the abortion of 
the anthers^ the filaments are present as staminodia, at; least in 
an the flowers i have examined, whilst in the strictly unisexual 
genera there is no trace of staminodia in the females or ofarudi- 
mentary ovary in the males. Boeckeler has, however, made the 
mistake of including in CarpJia the strictly unisexual genus 
Hochst. 

^ The three tribes into which the hermaphrodite series of genera 
are distributed (Kunth’s four tribes reduced to three by the union 
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of Cyperess witli Scirpese), and the larger genera themselres, are far 
from being so strictly defined, and indeed, in several instances, do 
not appear to be susceptible of accurate delineation. However 
distinct such genera as O^perus, Seirpus^ ScJiosnm, Tthynchospora^ 
HypoelytTum^ <fec, may be as to the great majority of species, 
there will always be one, or some two or three, which might 
almost equally well be placed in two or more of the genera. 
Upon the whole, however, the following three tribes are tolerably 
natural and, with few exceptions, well characterized : — 

1. SciBPEiE, with many-flowered s pikelets and only 1 or rarely 
2 empty glumes at the base ; the hypogynous setse or scales (more 
properly the rudimentary perianth-segments) all setaceous or all 
flat and regular. 

2. HTPOLTTEEiS, with the spikelets of Scirpese, but within each 
glume 2 complicate keeled scales, placed right and left, sometimes 
more or less united, enclosing the stamens and pistil and in some 
genera 2, 4, or more narrow flat scales, often twice as many as 
stamens. This has induced some botanists to consider the flower 
rather as a spikelet, with a single female naked flower surrounded 
by 2 or more monandrous male flowers, each with one or two 
glumes — a view, however, in which I feel unable to concur, as I 
have already stated in my * Flora Australiensis.’ 

3. EHTNOHOSPOBEiB.— Spikelets with 1 or 2 (rarely 3 or 4) 
perfect flowers, and often one or even more male flowers above 
or below, and usually several empty glumes at the base. Hypo- 
gynous setse or scales present or absent, as in Scirpeso. 

There is but little to change as to the distribution of the genera 
into these three tribes proposed by Kunth. Boeckeler was right 
in transferring Memirea from the Scirpese to the Ehynchosporese; 
and I think that JDioJiromena and J^silocarya, as limited originally 
to species with many-flowered spikelets, have the habit as well as 
the characters of Scirpece ; whilst the KaloBchcsni, Nees, added by 
Kunth to as a section, and most of the South- 

American species added by Hees to JE^siloGaryay Bxe correctly 
placed by Boeckeler in Mliymhospora Among the other 

genera of Rhynchosporese I have already, in the ‘ Flora* Austra- 
liensis,’ proposed several alterations to Boeckeler’s arrangement. 

The division of the strictly unisexual series of Oyperaeem into 
two tribes (Scleriese and Caricese), with or without an intermediate 
one of Kobresieae or Elynese, has not been so clearly marked out. 
The utricle having been taken as the absolute character of 
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and the hjpogynous disk or gynophore as that of Helena, thei^e 
has been much uncertainty as to the smaller genera, where these 
characters are modified or evanescent, or which for other reasons 
could not be united with either of the larger ones. The genus 
Tnlepis of I^ees was founded upon two species, which have but 
very little in common besides their unisexual flowers ; and it has 
not been improved by the additions made to it by Boeckeler. The 
affinities of have been studied only with relation to 

CareoUy which it approaches in habit, but little in character. The 
fact also of the nut being enclosed in a utricle has been taken as 
too absolute a character, without considering that that utricle is 
evidently very diflTerent in structure in ICoj^pia and in Careco, and 
that it passes into an ordinary glume in some of the species 
usually referred to Schcenoxiphium or to Kolresia, which I have 
collected under the name of Hemicareos. To me it appears that 
the relative position of the male and female flowers or spikelets 
in the inflorescence affords more natural as well as more definite, 
though not always quite definite, tribual and generic characters. 

In all Cyperaceas with strictly unisexual flowers, where the 
spikelets themselves are unisexual, the females are always 1- 
flowered, the males often many-flowered, very rarely 1- or 2- 
flowered. 'Where the spikelets are androgynous they contain 
only one female but several male flowers. Their relative arrange- 
ment supplies the chief characters of the following tribes 

1. CBTPTANGiEiE. — Spikelets unisexual, the females either ter- 
minal, closely surrounded by males, or scattered in the upper part 
of the inflorescence. The following eight genera are all from 
tropical America 

* Spikelets loosely paniculate, all separate or the males in little 
clusters : luagenoearpm^ Nees, and Grgptangitm, N’ees (including 
Acrocarpus), 

Spikelets very small and sessile, collected in androgynous 
heads or oblong spikes, the females uppermost or central in each 
head or cluster: Mntelmamia, Kunth (Trilepis, Nees, as to the 
Brazilian species), CepTialocarpus, Fees, and Fteroscleria^ Nees. 
To the .latter genus I would refer the Bcleria capitata, W'illd., 
placed by Boeckeler in Diplacrum^ if I am right in identifying 
with it Spruce’s n. 3763 from Venezuela. 

### Spikelets minute, in small androgynous clusters, collected 
in heads or corymbs, each cluster wdth a single female spikelet 
surrounded by yei'y few males: Calyptrocarpa, Nees, the female 
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spikelet without; any or only very minute glumes, the androgynous 
clusters collected in heads, the heads in corymbose panicles; 
JBecquerelia, Brongn., the female spikelet with 4 or 5 glumes 
half enclosing the nut, the androgynous clusters densely cymose, 
the cymes in corymbose panicles ; H.o;ppia, Nees, the female 
spikelet enclosed in a utricle formed apparently of three united 
glumes, the androgynous clusters very numerous in one or more 
close compound heads. 

2. SoLERiEis. — Spikelets either androgynous, with one female 
•flower at the base of several or many males, or unisexual, the 
females in iihe lower part of the inflorescence. Three genera: 
JEriospora^ Hochst., a very natural and distinct tropical- African 
genus of three or four species, of which two are referred by 
Boeckeler to Trilepis, and a third to Garplia ; Scleria, a large 
genus common to the I^ew and the Old World, divided by Nees 
and others into about fourteen genera, now usually reunited ; and 
Kohresia, Wilid. (JElyna, Schrad.), including Trilepis, Nees, as to 
the Indian species from which his character was chiefly drawn. 

3. CARiOEiE. — Female spikelets, consisting each of a single 

utricular glume enclosing the flower, arranged in a spike along 
the axis of a simple inflorescence, or of its branches, the male 
spikelets usually many-flowered, terminal -and distinct, or con- 
tinuous with the female spike above or very rarely below it, 
the bracts subtending the utricles or female spikelets similar to 
or passing into the glumes subtending the male flowers. Four 
genera : — (1) Hemioarex, a genus I should propose for some East- 
Indian and South- African plants which have all the characters 
of Oar ex except that the utricle is open on the inner side to 
below the middle and sometimes quite to the base, the rhachiila 
present, but not exceeding the glume ; it includes all the 
BchcenoxipMa of Boeckeler (except tS. Nees, 

JC reticularis and Jf. Eooheri, Boeckel., and Gar ex linearis ; 

(2) Bchmnoxiphiumy^ee^^ limited to the typical South -African 
8. rufum, Nees {8. Dregeanvm^ Kunth), with the rhachiila pro- 
truding from the utricle and proliferous, bearing several glumes 
either empty or enclosing male flowers ; (3) TJneinia^ Pers., a 
genus generally spread over the colder regions of the southern 
hemisphere, and extending along the Andes to Mexico and the 
West Indies; (4) the cosmopolitan genus Carex, by far the 
largest amongst Oyperacese or even amongst Grlumacese generally. 

JuINTS, JOXTRN. — BOTAIS^X, VOL. XVIII. 2 E 
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Kotes OH the Yegefcation &c. of Chumba State and British 
Lahoul; with Descriptions of 'N&w Species’*'. By Q-eoboe 
Watt, M.D., O.M., F.L.S., Professor of Botany, Bengal 
Educational Service. 

[Bead November 4, 1880,] 

(Plates IX.-XrV’.) 

'EemafliB on the EJiysical Features of the Country traversed. 

Towabbs its western extremity the vast Himalayan chain divides 
into many approximately parallel ranges. Starting from the 
upper valley of the Sutlej, and passing from north-west to south- 
east, these ranges are separated by deep well-defined valleys, 
from which the Indus obtains its five Punjab streams. To 
the south of the Indus valley proper, the ranges are collec- 
tively known as the Outer or higher Himalayas j and the three 
visited by me may be conveniently referred to as the Pirst, Second, 
and Third ranges. 

I. The Piest Eakoe. — Being nearest the plains of India, this 
is the one upon which the British sanitaria (Dalhousie, Simla, 
ifec.) are situated. Prom it spurs are given off having a more or 
less southerly direction, and becoming lower and lower as they 
approach the plains. So also to the north, or rather north-east, 
spurs are thrown out* becoming gradually lower and lower into the 
Eavee valley. The Pirst Eange and its spurs and low detached 
hills thus stand between the Upper Eavee basm and the plains. 
Having toiled for two or three days, I found myself on the 
summit of the Pirst Eange, which varies in altitude from 8000 
to 14,0(X) feet above the level of the sea. Looking southward, 
the plains may he seen in the far distance, and the sterile hills 
of loose conglomerate, fissured by denudation, appear as if thrown 
away from the whinstoue rocks that have burst through them. 
Looking forward and down into the valley of the Eavee, spur after 
spur at right angles again and again mingle and intermingle in utter 
confusion, sinking to the depths of the Eavee basin, and gather- 
ing themselves up, rise higher and higher, series above series, 

* [This communication, when read, was entitled “ Contributions to the Plora 
of the North-western Himalayas but at the suggestion and by leave of the 
Council its scope has been somewhat modified, and the title changed accord- 
ingly. — E d.] 
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until lost in the slopes of the snow-capped Second Eange. The 
whole of this panorama of low hills and spurs, filling up the space 
from the First to the Second Range, constitutes the basin of the 
Bavee. It extends eastward to a point where these two ranges 
seem to unite through the lofty spur which forma the Andrar 
Pass, and separates the head-waters of the Ravee from those of 
the Bias. Prom the Andrar Pass the Upper Ravee basin extends 
north-west to a little below Ohumba city, and then turns south- 
west to Shoojanpore. The whole, of this country is designated 
the Ravee basin in these notes. Having fully admired the 
bewildering confusion of low hills of the Ravee basin, I com- 
menced the descent to the Ravee and Chumba city. The road 
leads through magnificent forests of Cedrus Deodara^ a tree 
which is extremely rare on the southern slopes of the First 
Range, In a few hours Chumba city, at an altitude of 8000 
feet, was reached j and I began to realize the fact that I was 
in anew country and amid a new people. The giant Man- 
Mahesh and his fellows, sifting and purifying the air, intervenes 
between the damp malarious plains of India ; and the nature 
and condition of the vegetation reminds one that he has advanced 
one stage away from the excessive rains of India towards the 
dry regions of the Inner Himalayas. The changes in the 
vegetation on crossing each of the three successive ranges of 
this region point conclusively to the great influence exercised 
by high mountain-ranges in the distribution of plants. It 
must not be supposed, however, that it is always mere altitude 
or snow that exercises this influence ; for the changes obser- 
vable on crossing from the southern to the northern slopes of the 
First Range are quite as great as those observed on crossing from 
tbe one side to the other of the Second Range with its perpetual 
belt of snow. It is much more likely that the degree of humidity 
has to do with these changes, since they are observable on 
the sides of a range over which there could be no other difS- 
culty in the way of plants spreading from tbe one side to the 
other. 

II. The Second Rakoe.— From Chumba the road takes the 
traveller through low hills to the spurs and slopes of the Second 
Range; and after five or six days march he finds himself in a 
narrow cutting through the snows, forming one of the many lofty 
passes (from 15,000 to 19,000 feet in altitude) leading from the 
Ravee basin into that of the Chundra-Baga, as the Upper Ghenab 

2 e 2 
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is here called. The basin* of the Chundra-Baga extends from 
K.istawar in the north-west to the western high mountains of 
Spiti. It is divided into three portions — ^namely, Pangi or 
Chumba, Lower Lahoul, and Upper or British Lahouh 

— ^Inhabited by an Aryan race of people, quite different 
in their social habits (being polyandrists), speaking a different 
language and professing a different religion, and altogether iso- 
lated from the other hill-tribes of this region. Their summer is 
short, compelling them to hibernate for nearly half the year, a 
peculiarity shared in by many of the animal and vegetable inha- 
bitants of the valley. Immediately on the melting of the snow 
in May nature bursts into life ; and the hibernating inhabitants 
escape from their close dingy houses. Like their goats, they 
take to eating many of the fresh green leaves. I noticed that 
my coolies had not got over their greed for green leaves in the 
latter half of May. WTiile resting on the road they ate the young 
leaves of one or two umbelliferous plants raw, and also bruised, 
and baked them in their thick cakes of coarse bread. I was sur- 
prised at their refusing to eat Nasturtium officinale^ preferring 
the umbelliferous leaves to any thing else. It is noteworthy that 
the domesticated fowl, however well cared for, cannot survive the 
winter in Pangi. The atmosphere is dry in summer, infinitely 
drier than in the Eavee basin ; and a comparison of the plants 
confined to Pangi, or not found in the Eavee basin, will show how 
visibly this change in the degree of humidity is attended with a 
change in the vegetation. An equally well-marked boundary-line 
was observed in the distribution of both birds and butterflies; 
and it is a singular fact that while several Batrachians are common 
in the Eavee basin, not one is known to inhabit Pan^ or Lahoul. 
The valley of Pangi is nowhere more than a quarter of a mile 
in breadth, with snow-capped ridges, bounding it on both sides. 

The wildest and most sterile portion of the 
basin, where the traveller must be constantly on the alert to 
avoid accidents, Bor miles the road is utterly impassable to any 
beast of burden ; and even man must be possessed of consi- 
derable nerve and agility to accomplish a good day’s march in 
Lower Lahoul. At many points the road is limited to a plank 
laid across iron crowbars driven into the face of a mural precipice 
rising 2G00 or 3000 feet overhead, with the roaring Chundra-Baga 
several hundred feet below. At Triloknath the valley widens 
and becomes more interesting. 
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British. ZaTioul , — The inhahitants are Mongolians and Budd- 
hists. At Tandi the Chnndra and the Baga join. The former 
rising to the south-west of the Bura-Lncha Pass, and describing 
an arc of a circle by south-east to north-west, washes the moun- 
tains of Spiti and drains the northern slopes of the Eoiang Pass ; 
the Baga, rising almost at the same point, describes also an arc 
of a circle, passing south-east and south to join the Chundra. 
At Keylang, on the Baga, I found the good Moravian Missionaries 
not only able to assist me, but ready and willing to permit me 
to inspect their interesting collection of Lahoul plants. I shall 
be pardoned for acknowledging here the great help I received 
from my kind friends in Keylang, the Eev. Mr. Heyde and the 
Eev. Mr. Eedslob. 

III. Thted Eanoe,— -The ascent may be made from Keylang 
to the Bura-Lucha Pass (17,000 feet), where the Chundra-Baga 
valley terminates. Prom the Bura-Lucha Pass the road leads 
through Zanskar to the capital of Ladak on the northern bank of 
the Indus. 


Olimate and Vegetation* 

The following remarks on the climate and vegetation should be 
understood as applying to the route taken by me, rather than to 
the country generally, though many of them are of general 
application, 

Not only do the three Eanges described divide the Punjab 
Himalayas into distinct drainage-areas, but they separate three 
regions with widely different climatic conditions. The First or 
southern region extends from the Punjab plains to the summits 
of the First Eange. This may be described as very rainy, although 
it must be remembered that the annual rainfall occurs during part 
of four months only, and that during the rest of the year this 
region is dry, hotj and altogether below the line of pepretual 
snow. The Second region extends from the summit of the First 
to the summit of the Second Eange. This may be characterized 
as a fairly rainy basin, corresponding to the Eavee, Bias, and the 
greater part of Kashmir : while the total rainfall is less, the annual 
and average humidity is greater and, like the temperature, more 
equable ; so that the vegetation of the region is much richer than 
in the preceding, and contains a much larger proportion of tem- 
perate types. The snow-line descends to about 15,000 feet; but 
during winter months the snow lies as low down in the Eavee 
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basin as 8500 feet, whereas it never lies much below 7000 feet in' 
the rirst or southern region. The Third region extends from the 
summits of the Second Eange to the Indus valley. This may be 
described as almost rainless, only a few inches falling throughout 
the entire year. The greater part of this region, however^ is under 
snow for about seven months ; and consequently trees become ex- 
tremely rare— herbaceous and annual vegetation rapidly clothing 
the luxuriant hill-sides during the short summer, While the 
atmosphere is very dry and mild, the soil is everywhere constantly 
damp during summer, the hill-sides being permeated by streamlets 
from the melting snow. I may here mention that the staple 
product of cultivation in this region is barley. It is cultivated in 
all the lower, rich, moist fields ; while wheat has assigned to it 
the drier, exposed, poor, rocky soils. In fact, at high altitudes 
wheat only will yield a good harvest. It is often cultivated in 
Lahoul up to 14,000 feet. 

General Vegetalle JPeatwes of the Mrst Without 

enumerating all the plants found in these regions, and thereby 
unnecessarily repeating mere lists of names, it may be remarked 
that on leaving the plains, and for several miles, the loose 
conglomerate and heavy clay-soil is clad with but scanty vege- 
tation. There are no forests, except dense bamboo-jungles and 
the usual subtropical bushes and herbaceous plants which accom- 
pany tbe bamboo. At 2600 feet, in the shady hill-sides, scattered 
clumps or small woods of JPims longifblia first appear, and 
alternating with these open wooded expanses, chiefly of Cassia 
Mstula, Aeaeia OatechUy Indigofm*a^wpwm^ and Grema oppositu 
folia. At 8500 feef these disappear, and and 

A, oioraiissima take their place, along with the extensive scandent 
JBauldnia VahUi, and ultimately About 

the same altitude 'Berbens aristata^ B, Lyoimn, and B, nepalensis 
become very abundant, and continue till the higher pine-forests 
are reached (about 7 000 feet). It is remarkable how constant the 
subtropical or, at most, warm temperate character of this region 
is kept up from the plains high up into the mountains. Thus, for 
example, out of 55 species of Eanunculaceas collected by me in 
the Punjab Himalayas, only six occur south of the First Eange; 
and these are all almost tropical. Two of them, for example, are 
common to the plains, viz. Banunmlus sceleratus and B, muricatus ; 
while the only other Manmculus is so far subtropical as to be 
almost confined to this region, viz. B, latm. It is curious that 
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wliile a form of JEt, aquatilu occurs in pools in the Punjab, it 
entirely disappears until the Himalayas proper have been crossed, 
when it is again met with in Lahoul. Anemone rivnlaris, which 
occurs abundantly on the higher slopes of this region, is also much 
more tropical in its character than any other member of its genus, 
being the only species which extends to the mountains of Southern 
India. This same peculiarity might be shown with every other 
order. Thus, Pumariacese 13 species, none in the Pirst region ; 
Cruciferae 43, with two species in this region common to it and 
the Second ; Caryophyllacese 26 species, of which two occur 
here, one {GyjpsopMla cerastioides) almost confined to the higher 
slopes of the Pirst Eange (a very characteristic and handsome 
plant), alt. 5000-12,000 feet ; Geraniacese 19 species, of which 
rmium lueidum and G* ocellatvm (the species which extend to the 
low hills of the Peninsula) are the only Geraniums met with, 
while only one Balsam appears to occur, viz. Impatiens amphorata^ 
Of 52 PapilionacejB only four were met with, and of 51 Bosaceae 
only three species, in the Pirst region. Of Primulacese only four 
species were seen. One of these, Frimula fiorilunda^ may be 
considered the subtropical member of this interesting genus, 
belonging to a group which becomes diffused eastward to China 
and Japan, and is characterized by having conduplicate vernation 
and more or less foliaceous bracts. Androsace incisa descends to 
about 3000 feet, and is spread all over this and the Second region; 
but the higher and snow-capped middle range forms almost 
an artificial boundary-line in its distribution ; for its place is 
immediately taken, on crossing to the north of this range, by its 
nearest ally, A. cordifolia* A, sarmentosa is also confined to the 
north of the middle range ; while A. lanuginosa is very abundant 
on the warm temperate slopes of the Pirst Bange. Perns are 
extremely rare in the Southern or Pirst region, only four species 
having been detected j and these are all of a subtropical character, 
being the characteristic fern. 

Mora of the Second JKdyiow.— Immediately on crossing to the 
north of the Pirst Bange a marked change in the vegetation is 
noticeable. Dense forests of immense Cedrus Beodara were en- 
tered ; and herbaceous plants, which only appeared at 7000-10,000 
feet on the south, were here seen to descend to 8000 feet towards 
Ghumba city. I shall not enter into a detailed description of the 
plants of this region, as it may in afew words be described as 
inhabited by the typical vegetation of the North-west Himalayas, 



374i DB. G^. WATT OK THE TE^ETATIOK OE 

It is free from the suhtropical types which so largely help to make 
up the flora to the south of the Pirst Bange, as it is also free from 
those forms which bring to the Third region so much of its 
Central- Asiatic and Siberian character. Perhaps the most 
striking exception to this remark is to be had in the appearance 
of Geranium divaTicatum^ which finds its most eastern station in 
Eumaon. 

With the exception of the forests of Ahies Smithiana, A, Wel-^ 
biana^ and Oedrus Deodara, there are no other trees that can be 
said to form forests. Msculm indica is the largest and most 
handsome tree of this region, its bark scaling off in long linear 
patches in a manner peculiar to itself. Near villages Gedrela 
Toona, Melia AzedaracJi, and Gratceva religio$a, along with 
Bauliinia variegata^ are also sufficiently abundant to attract 
attention, and, were it not that they are undoubtedly introduced, 
would form a curious exception to the decided temperate feature 
of this region. Euonymus Hamiltonianus, Primus Armeniaoa, 
Zizy^hus vulgaris^ Phamnus jyurjpurem^ Qornus macrophjTla^ and 
Andromeda with one or two species of Oak, Poplar, and 

Willow, and occasionally also Juglam regia^ are the chief deci- 
duous trees of this region. Of bushes and herbs the following 
are the most abundant— 

PrmusPaduSj Viburnum coiimfoUumyCelasiruspaniculata^ various 
species of Bubus, with miles of hill-sides covered with Bosa mos-- 
chata m.d Olemaiis Buchananiana. At the same time various 
species of JBerberis fill irp the bushy character of a large portion 
of this region. It is in fact only in the dark shady tributary val- 
leys that arboreous vegetation seems able to exist j and up these 
damp and verdant glens many interesting herbaceous plants may 
be gathered. The bright blue clusters of Delphinium demidatum^ 
mingliug with various species of Poientilla, Bammculus, three or 
four species of Hypericum^ Geranium, Balsam, Spircea^ and many 
others, make these charming shady places of peculiar interest. 
The scarcity, however, of epiphytal and parasitical plants is very 
striking, and tends largely to deepen the impression that the 
Western Himalayas, as compared with the Eastern, are much more 
Siberian in their character. This must be accounted for by the 
limited amount of rainfall and humidity in the west. At about 
7000 to 8000 feet pine and cedar forests commence, and with these 
a great increase of herbaceous vegetation, chiefly Eanunculaeem, 
Cruciferae, Caryophyllacese, Leguminosse and Eosacese, but parti- 
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cularly also an increased number of species of Oompositse, Primu- 
lacese, Labiatese, and Ferns. Lichens and Mosses also become 
very abundant ; but, as pointed out to me by Dr. Stirton, they are, 
in common with those from the plains of India, chiefly in an ar- 
rested state, the apothecia being imperfectly developed. Clematis 
montanam.^ a scandent Caryophyllacea {Guculalus laceiferm) are 
especially abundant. On leaving the belt of pine-forests, stunted 
Oaks, the Birch, and cam^anulatum were met with. 

Above these a species of Juniper up to 14,000 feet, becoming ulti- 
mately a prostrate woody creeper not six inches above the ground. 
Along with this, in July and August, a bewildering glow of colours 
clothes the hill-sides to the foot of the snows, in which the primary 
colours predominate. The following bright-blue flowers were col- 
lected within a radius of 1000 yards — Del;p7iinium Brunonianum^ 
JD. vestitum, Aconitum N'apellus^ A. heterophyllum, Meconopsis 
aculeata, Boyle (the most handsome [N'.W. plant), CorydalU 
cache^niriana, Bnmula denticulata (^P. purpurea), Gentiana, 
and Myosotis, sp. 'With these Primula rosea, covering large 
patches and intermingling with an immense number of yellow 
flowers, forms a perfectly dazzling flower-bed, relieved by the 
wreaths of snow amongst which they are foxmd. 

Third Region . — On crossing the middle and principal chain into 
the valley of the Chundra-Baga a much more marked and striking 
change in the vegetation was noticed. Hew families appeared ; 
and many but poorly represented in the Second region were here 
found to suddenly double their number of species. Thus, in 
Banunculacem 6 species are in the First region, 22 in the Second, 
and 41 in the Third, of which 14 were common to the Second and 
Third regions. Fumariacese 13, of which 7 are confined to the 
Third region, while only 2 seem confined to the Second. Of 43 
Gruciferse, 26 are contained within the Third region, w^hile only 
4 species seem peculiar to the Second. Tamariscinese make their 
appearance in this region ; m^, mdLe^dLyMyricaria germaniGam ojiB 
of the commonest bushes throughout Lahoul. It is, however, in 
Papilionaceae and Bosacese that the most marked change takes 
place : thus, out of 52 Papilionacem, 27 seem peculiar to the 
Chenab valley, or were not recorded in the Bavee basin. Of 51 
Bosacese, 25 are found in this region only, with, in addition, 10 
which are also found in the second region. 

The deciduous forests of the Third region are composed of a 
number of trees unknown or only introduced in the south of the 
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middle range, so that in the lower Chundra-Baga (which corre- 
sponds to Pangi), they are very striking,’ viz. Acer ccesiim, Acer 
^icttm, Oratmguc Oxyacantha^ Fraxinm exceha^ JP. Moorcroftiam, 
Oorylm Golurna ; and, mingling with these forests and extending 
to the exposed hill-sides, the following bushes are very charac- 
teristic x—Ahelia iriflora^ Lomeera (four species), FarroUaJacgue-- 
montiam^ and three species of Cotoneaster^ conspicuously absent 
from the Second region (their place being taken by Berleris) ; four 
species of Byrus^ and particularly Bosa macroyhylla and B, Wei- 
liana taking the pl^ce of the very abundant and scandent Rose of 
the Second region. Three species qf Bilec^ and the appearance of 
Beutzia and BUladeljphus, are striking characters of this region. 
It is remarkable, however, that while Bhododeniron, campanulatum 
is extremely common upon the south, it is nowhere seen in the 
north, nor indeed any other Ehododendron, except in Upper 
Lahoul, where the minute form makes its appearance. Extensive 
forests occur in Pangi ; but on ascending the Ohenab arboreous 
vegetation gradually disappears, and, except here and there, where 
Binus excelsa and Juniperus exceUa torm i&mo ’forests, no trees 
are to be found. The Birch and Juniper also in time disappear, 
until in Lahoul only a cultivated Willow is met with. This total 
disappearance of the trees from Lahoul forms perhaps its most 
noteworthy feature. 

In addition to the diminution of humidity, the fall in tem- 
perature on passing across these regions must also largely 
account for the changes in the vegetation ; indeed, since Pangi and 
Lahoul alike depend for their moisture more upon the melting 
snow than the rainfall, it must be attributed only to the aridity 
of tbe climate of Lahoul that arboreous and bushy vegetation dis- 
appears from that country. 

In conclusion, the existence of marked changes within so limited 
a territory shows how very important it is, in reporting collections 
from mountainous countries, to note carefully the river-hasih from 
which the specimens were gathered. 

I should mention that I am greatly indebted to my friend Dr* 
Hutchison for kindly superintending the operations of my native 
collector in Chumba, and to Mr. Ellis, Forest Officer, Pangi, for 
addiug to my collection much valued material. My sudden recall 
to India has necessarily prevented my personal revision of the 
proof-sheets, which Mr, W. B. Hemsley has kindly undertaken 
forme. 
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Description of JSFew Species ^c, 

Eantooulus PAKeiENsis, n. sp. (Plate IX. B. figs. 3-9.) 

Perennis, repens, ramosus, 1 - 2 ^ ped. altus, omnino pilosus, pilis sparsis 
longis albidis patentissimis. Radices carnosse, claviformes, fascieulatas, 
6“12 lineas longae. Caules e nodis rhizomatis, solitarii, crassiusculi, 
striati, basi simplices, fistulosi. Folia radicalia et caulina inferiora gra- 
ciliter petiolata, 3-6-pollicaria, subtritemata, segmentis angustis pinuati- 
fidis trifidis Tel bifidis, caulina superiora sessilia, tripartita vel simplicia. 
Flores flavi, 9-12 lineas diametro, corymbosi, longe pedunculati 5 pe- 
dunculi striati vel leviter sulcati. /SepnZa ovato-oblonga, recurva. Petala 
obovato-rotundata, infra medium nectarifera. Receptaculum maturum 
elongatum. Achcenia numerosissima, Isevia, glabra, subplana, uncinata. 
Pangi, 8000 feet. 

E, HIBTELLtrS, 

An exceedingly variable species, averaging from 2 inches to 
more than a foot in height, and constituting two parallel sets of 
forms— the one perfectly glabrous and having larger flowers with 
a more elongated receptacle, the other more or less hairy and 
often very small-flowered. The former is of a much more alpine 
character, often growing in the snow, and never descending below 
10,000 feet. It is distributed from the northern slopes of the 
Second Eange throughout Pangi, Lahoui, and Ladak, whereas 
the latter extends southward from the Second Eange, at altitudes 
from 4000-12,000 feet. 

E. scELEEATTJS, var. MTosTTEOinES, uoY. var. (Plate IX. A. 
figs. 1,2*.) 

Bobustus, 2-.3”pedalis, valde ramosus et foliosus. Folia caulina 3-5- 
partita, segmentis latis grosse serratis basi attenuatis. Flores minuti. 
Receptaculum post anthesin elongatum, usque 6 lineas longum, ar- 
cuatum, glabrum, nudum. 

On the ascent to Foorpore, Punjab. 

A very singular variety of M, sceleratm, in whidh the oblong 
receptacle elongates as much as half an inch after shedding the 
achenes, and becomes quite naked and curved. 

E. niPEirsTJS, var. HTDEocoTTLOinES, TFeZ?. (species), Tandi, 
Lahoul, 10,000-12,000 feet. 

A very distinct stemless form, having thickj fleshy, fusiform 
^ The receptacle is incorrectly represented as being hairy. 
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Toots, and small yellow flowers with hooked styles. The ordinary 
JR, diffums from the same region is a much larger rambling plant, 
having fibrous roots, white flowers, and straight styles. 

Aquileq-ia glauca, var. kitalts. Northern slopes of the 
Second Bange, 14,000 feet. 

Blowers solitary, very large (1-2 inches), deep purple. A very 
striking plant, not more than 4-6 inches in height. 

Aeabis pakoieksis, n. sp. (Plate X. figs. 1-11.) 

Perennis, caespitosa, stellato-puberula, caudice crasso ramoso foliis vetustis 
vestit 0 5 caules floriferi graciles, ramosi, 4-6'pollicares. Folia crassa, 
radicalia confertissima, obovato-spathulata, Integra vel paucidentata, 
l-S-pollicaria, caulina linearhlanceolata, obtiisa, basi attexiuata. Flores 
albidbparvi, nuinerosissinii, laxe racemoso-paniculatij pedicelli filiformes, 
adsceadentes. Sepala oblonga, concava, basi asqualia. Petala lineari- 
spathulata, 2J-3 lineas longa. Stamina subsequalia. Biliqua glabra, 
tenuis, linearis, usque ad sesquipollicaris, SEepe plus minusve arcuata. 
Semina oblonga, semialata, uniseriata, cotyledonibus incumbentibus. 
Crevices of rocks throughout Pangi, at 8000-10,000 feet. 

A. BiJUGA, n. sp. (Bate XIL figs. 1-7.) 

Perennis, glabra vel glabreseens, glauca, csespitosa, a basi ramosa, caulibus 
gracilibus 9-l8-pollicaribus. Folia crassa, parcissime pilosula, vel mar- 
gine tantum ciliolata, radicalia conferta sed vix rosulata, obovata- 
spathulata, infra medium attenuata, 1 |-3-pollicaria, paucidentata, caulina 
lineari-oblonga, obtusa, basi angusta. B/om albi, majusculi, laxissime 
racemoso-paniculati; pedicelli filiformes, 9-16 lineas longi, arcuato- 
patentes. Sepala ovato-oblonga, petalis triplo breviora, lateralia basi 
saccata, Petala hAe obovataj per paria divaricata, usque ad 8 lineas longa. 
Biliqua (matura non visa) tenuis, angustissima, 2-2|-pollicaris. 

Pangi, 8000-9000 feet. 

Allied to A, alpina^ from which it differs in being almost quite 
glabrous and glaucous, in having larger flowers in very loose 
racemes, in the petals diverging in pairs, <fcc. 

SISXMBBIUM Teomsoki, IToo^. /. in Journal Jinn, Soc, v. 
p. 161. Pangi, Lahoul, 9000 feet. 

This species seems to have been overlooked in Hooker’s ^ Flora 
of British India.’ 

Yiola bieloba, L, Common in woods on the southern slopes 
of the First Eange, 10,000 feet. 

This species is quite distinct from K Wallickiana, which has 
been united with it in the * Flora Indica,’ The differences are in 
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the length of the spur and the form of the style, independently 
of general features. 

VioBA PATEimi, DC, Lower spurs of the Pirst and Second 
Ranges, 3000-7000 feet. 

V. PATiip-ii, var. sTTATEOi/Eirs, Watt. 

SubcEespitosa, foliis angustioribus obtusis, stipulis ssepissime clenticulatis, 
floribus majoribus fragrantissimis, petalis erectis, calcari langiore, stig- 
mate oblique triangulari. 

Higher southern slopes of the Second Range. 

Y. CAOTscEisrs, Wall, m Bocch. FI. Ind. ed. 1824, ii. p. 450, 
(Plate XL B. figs. 6-10.) 

Sarmentosa, foliis confertissimis canescentibus rotundato-cordatis crenato- 
serratis, sinu angusto, stipulis insigniter laciniato-fimbriatis, sepalis 
Imeari-lanceoiatis, calcari brevi lato rotundato, stylo recto deorsum gra- 
datim attenuate, stigmate terminali truncato integro depresso. — Wall. 
Cat. 1442, ex parte. 

A. smaller plant in all its parts than V. serpens, having hoary, 
olive-green, thick leaves, 6-12 lines across, and white flowers, with 
the petals 3-4 lines long, not half the size of the purple flowers 
of V. serpens. 

Prom the southern spm*s of the First Range to the southern 
spurs of the Second Range, 3000-8000 feet. Distributed from 
Kumaon westward to Kashmir, inhabiting dry, exposed situations. 

V. SERPENS, Wall, in Boxb. FI. Ind. ed. 1824, ii. p. 449, non 
Wall. Cat. (Plate XI. A. figs, 1-^.) 

Caulescens, foliis paucis pilis sparsis appressis conspersis late cordatis acu- 
miuatis serratis, sinu lato, stipulis integris vel interdum obsolete denticu- 
latis, sepalis ovato-lanceolatis, calcari elongate subrecurvato, stylo clavato 
basi subito constricto curvato, stigmate lateral! longe rostrato. — V. aspera, 
Ging.; F. BL; V.palmaris, Buch., non Ham.; V.Hamiltcniana, 
Don; y.repms.Hmi. 

V. serpens, as limited in the ‘ Flora Indica,’ includes, in addition 
to some of the foregoing synonyms, K canescens, V. Wriphtiana, 
and V. GriffitMana, all of which should be regarded as distinct 
species. F, Griffithiana, ii viewed as a vaadety only, must be 
placed under F. serpens, snidi. not F. canescens, as in ‘Flora 
Indica.’ 

Distributed throughout the slopes of the Second and Third 
Ranges, 7000-10,000 feet. 
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[F. dktans, ValL Cat. 4022, has also been confused with 
F serpens^ from which it differs in its very stoloniferous habit, 
fimbriated stipules, straight, thicker styles, terminal three-lobed 
stigma; the two lateral lobes erect, broad, and flat, the third form- 
ing a short beak. The correct synonymy of this species is as fol- 
lows: — Y,MeUiana^ Hohen.; V, lYotonianal^ Cat.; 

Ham. non Buch . ; F. rej^ens^ Buch. ; and probably F. Boyleana^'W all.] 

Viola canika, j&., var. syltatica, Bries (species). Extremely 
common in Pangi, and extending into LahouL 

V. AEBKAEiA, DO. Kcylang, Lahoul, 10,000-14,000 feet. 

Hot previously recorded from India. 

Y. KUKAWAEEKsrs, BoyU. Lahoul to Zanskar, 13,000-15,000 
feet. 

Geeakium GEANDiELOBtTM:, Occasional ou the southem 

slopes of the Second Range, and . very abundant in damp deciduous 
woods in Pangi, and extending to Lahoul. 

This is referred to G. L., in the ‘ Elora Indica,’ from 

which it is quite distinct, though it may be merely a variety of 
G, ^ratense, L. 

Q-. niTAEiCATTJM, DArA. Southern slopes of the Second Range, 
XJlwas &e,, 5000-8000 feet. 

The plants referred to in the ‘Elora Indica^ under G.moUe all 
belong to this species, which is readily distinguished from G. molle 
by its very robust habit, palmately-lobed leaves, and setulose 
carpels^ It is a very coarse plant, frequently growing several 
feet high in bushes and hedges. ^ ^ ^ ^ 

ff. has a wide geographical area, extending from 

Eastern Europe through Central Asia and Siberia to Boongaria, 
Kumaon being its most easterly station in India, whereas G, molle 
does not appear to penetrate eastward beyond Asia Minor. 

SoPHOEA MOLLIS, Groh, Lower slopes of the Upper Eavee 
below Barmour, 6500 feet. 

This is a low bush, covering large expanses of the hill-sides, 
extending for several miles. It is a remarkable fact that every 
plant exhibited the peculiarity of bearing an abundance of long, 
filiform, hoary outgrowths proceeding from various parts of the 
plant, such as the apex, base, and middle of the leaflets, the apex 
of the rachis, the fruit, etc. 
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Batjhikia Vahlii, Wight ^ Am, Low hills south of the 
Birst Bange, up to 85,000 feet. 

The tendrils of this plant are very interesting, being formed 
from abortive leaf buds, and not from inflorescences nor from 
true leaves. In many instances they appear at first sight as 
if formed from the two lateral leaflets of a trifoliate leaf ; but 
upon closer examination the petiole of what would in that case 
be the terminal leaflet will be seen to be jointed and to bear an 
abortive bud. Should this bud develope, the tendrils then appear 
to be opposite upon a branch hearing alternate leaves. Both 
conditions frequently occur, as well as solitary leaves borne upon 
abortive lateral branches destitute of tendrils. Sometimes, too, 
when one of the opposite tendrils succeeds in attaching itself to 
an object, the other ceases elongating and produces a number of 
abortive leaves, thus exhibiting an effort to become a normal leaf- 
bearing branch. 

Andeosaoe MUCROiiriEOLiA, n. sp.^ (Plate XIY. B. figs. 3-8.) 
Herba caespitosa naua. Folia obovato-elliptica, mucronato-uncinata, glabra, 
ovata 5 semina 2, anguste aiata. 

Alpine Himalaya, alt. 13,000 feet, llhihet (JF/ Thomson) \ 
Kashmir (€, JB, Clarice)) Lahoul (Watt), 

Pedioulaeis (verticillat(B longirostres) eximia, n. sp. (Plate 
XIII. figs. 1-6.) 

Rerba annua (?), puberula, caule simplici 9-18-pollicari. Folia angusta, 
pinnatifida vel subbipinnatifida, 3-6-pollicaria. Flores lutei, speciosi, 
nunierosissimi, breviter pediceilati. Calyx antice fissus. CoroUce tubus 
angustus, calyce vix duplo longior ; galeae rostrum areuatum, basi bis- 
tortum, apice bifidum. Filamenta glabra, Capsula glabra, cuspidata, 
.9-14 lineas longa; semina oblonga, punctata. 

North-west Himalaya, 8500-13,000 feet (Thomson^ 23; 
Falconery^dH ; Jceschlce, 200 ; Watt^ 49 A, 97 B, 210 G). 

Abianttxh Wattit, JBalcery n. sp. (Plate XIY. A. figs. 1, 2.) 
Stipite elongate gracili nudo castaneo> fronde rhomboidea tripinnata glabra 
modice firnaa utrinque viridi, pinnis inferioribus deltoideis distincte 
petiolatis basi inferiore cuneato-truncatis, segmentis terfciariis integris 
vel ex apice profunde parce lobatis margine extrorsuna leviter crenulato, 
lateralibus subquadratis, inferioribus brevissime petiolulatis, terminalibus 
cuneatis, soris ad segmeutum 1~3 orbicularibus vel oblongis, involucre 
angusto firmo glabro persistente, 

^ A fuller notice of this new plant I hope to give in a future communication 
on the Indian species of the genus. 
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Stipes 3-4-polUcaris ; lamina 4-5 poll. Ion ga, 2-2| poll lata. PiiinBe 
erecto-patentea, superiores sensim minores, inferiores 1 poll lataj^ petiolo 
semipollicari; segmenta tertiaria subquadrata 3-4 lin. longa, cimeata, 
terminalia 2-3 lin. lata. Involucmm | lin. latum, -J-l l lin. longumW 
. Intermediate between A- mnmtum and A. OapiUus- Veneris ; most 
like the former in size and general habit, but the outer edge of 
the barren segments obscurely crenulate, not distinctly toothed, 
the sori narrower and often confluent, and not distinctly indented 
into the segment, and the involucre different in size and shape, 
not nearly so large or so firm in texture. 

DBSOBIPTION OF THE PLATES. 

Plate IX. 

A. 1 & 2. Banwiculus sceleratus^ L., var. myomroUes, Watt. 

Fig. 1. Flower and fruit, natural size; 2, elongated receptacle after shedding 
the acbenes (but incorrectly represented hairy). 

B. 3-9. Bannmulus pangmisiSf Watt. 

Fig. 3. Portions of a plant, natural size; 4, vertical section of a flower ; 5, a 
sepal ; 6, a petal ; 7, a stamen ; 8, an aohene ; 9, an achene cut open. 

Plate X. 

1-11. Arahis pangiensis, Watt, 

Fig. 1, Portion of plant, natural size ; 2, flower raceme ; 3, a flower ; 4, a sepal, 
side view ; 6, a petal ; 6, a stamen ; 7, stigma ; 8, a siliqua ; 9, a por- 
tion of the same with the valve removed, showing the arrangement of 
the seeds; 10, section of an embryo 1 11, stellate hair, 

Plate XI, 

A. 1-6. Viola seTpenSyWtiM. 

Fig. 1. A leaf ; 2, stipule ; 3, a sepal ; 4, spur ; 5, a pistil 
B. 6-10, Viola canespemyW^ll. 

Fig. 6. The plant, natural size ; 7, 8, a sepal ; 9, stamens ; 10, a 

■pistil 

■,';';:v,-Platexii.; 

1-7. Arabia 

Fig. 1. A plant, natural size ; 2, margin of leaf, enlarged; 3, a sepal; 4, a 
petaiyd, a stamen; 6, part of siliqua; 7, section of siliqua with 
'ovules, 

Plate Xin." ;,, 

1-6. PedieulaTis easmia. Watt. 

Fig. 1. Portion of a plant, natural size; 2, the calyx; 3, tip of beak; 4, sta- 
mens ; 5, a single stamen ; 6, capsule. 

. ^ . Plate XIT. ' 

A. 1 & 2. Adiantum Wattii, Baker. 

Fig. 1. Portion of frond ; 2, a pinnule. 

B. 3-7. Androsacp mucronifoUaj Watt. 

Kg. 3. The plant, natural size ; 4, the leaf, enlarged; 5, bract; 6, the calyx; 
7y <ioicolls,hi6L o^m. 
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Australian Fungi. — II. Eeceived principally from Baron F. von 
Mueller. By the Eev. M. J. Berkeley, M.A., F.E.S,, 
F.L.8. 

[Contimiecl from toI. xiii. p. 177.] 

[Eead November 18, 1880.] 

236. Agaric us (Amanita) vaginatus. Bull. Herbert’s Creek (E. M. 
Bowman) i Rockhampton (A. Thozet), 

237. A. (Collybia) laccatinus, Berh Ceespitosus, pileo plano-con- 
vexo pallicle rufo-carneo glabro, margine siileato ; lamellis crassis paucis 
concoloribus ; stipite pallidiore fibrilloso, 

Moreton Bay. On dead wood amongst leaves. Has at first sight the 
appearance of a variety of A. laccatus. 

238. A. (Omphalia) GOMPHOMORPHUSjEer^. Luridus, claviformis;pileo 
umbilieato ; stipite sursiim incrassato fibrilloso riifo, e mycelio candido 
fibrilloso oriuudo j lamellis angustis. 

On the ground in dense scrub. Rockhampton (A. Thozet), Pileua 
about I inch across ; stem \ inch high, 1 line thick, paler than the pileus. 
Allied to .4.^ 

239. A. (Pleurotus) Tho 25 ETII, Berlc. ^ Muell. Pileo fiabellato-lobato, 
e stipite radicante oriundo, ocliroleuco ; lamellis concoloribus latiusculis. 

Pileus 3 inches across, about 2 long. Stem rooting amongst leaves, 
which are bound together by earth and mycelium. Sent originally by 
F. v. Mueller under the name of A. Bowmani. 

240. A. (Flammula) sapineus, Fr. On rotten wood in dense scrub.* 
Rockhampton {Thozet), 

241. A. (Naucoria) PEDiADEs, Fr. A large form. 

242. Paxillus crassus, Fr. Lamellis usque ad basin decurrcntibus, 

Rockhampton {Thozef). As I have no authentic specimen, it is 

uncertain whether this is identical with the species of Fries j but at any 
rate it is very near to it. 

243. Russula sanguinea, Fr, Burnett’s River {Watson), 

244. Marasmius Muelleri, B. Csespitosus ; pileo umbilieato rugoso- 
sulcato subtiliter toraeutoso fulvo ; lamellis distantibus laliusculis ven- 
tricosis lignicoloribus adnatis, margine integris ; stipite tenui basi dila- 
tato pulverulento-tomentoso. 

Herbert’s Creek {E. M. Bowman). Pileus 1 inch across 5 stem 1 inch 
high, 1 line thick. 

245. Ml EQUiCRiNis, Muell, Pileo parvo ex umbrino lacteo paucisulcato, 
e fibris sterilihus repentibus nigris, stipiti similibus oriundo. 

Dalrymple Creek {Lieut, Armitage) ; Richmond River ( Mrs. Armitage) 5 

LIOT. JOURN. — BOTANY, YOL. XVIII. 2 E 
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and m various places, but seldom producing pilei. Nearly allied to 
M* tomntillus, which has very short stems. See * Grevillea/ vol. viii. 
p. 1 53, where it is called M, crinis equi. I, however, follow the original 
name of Mueller, 

'246. M. LiGNYODEs, Berh Pileo convexo granulato sulcato; stipite 
nitido nigerrimo striato j laraellis latis ventricosis umbrinis. 
of Eucalyptus, Allied to M. rpittfe. 

247. M. Exocarpi, Berk Totus resupinatus albus, lamellis paucissimis, 
iuterstitiis latis Isevibus. 

Rockhampton {Thozet). On hsxk of Emcarpus latifoiks, 

248. Lentinus Guilfoylei, Berk ^ Muell, Pileo umbrino profunde 
umbilicato glabro, cuticula cartilaginea,margine sulcato ; stipite curvato 
concolori striato j lamellis decurrentibus e sulco prope basin continuatis. 

Pileus 2^-3 inches across j stem 2 inches high, I inch thick. 

249. L. LATERiTius, BerJ:, Pileo convexo lateritio glaberrimo, margine 
involute j stipite concolori rigido subsequali, lamellis albis erosis adnexis. 

Pileus 1-2 inches across j stem I inch high, f thick. 

250. Panus toeulosus, Fr, Moreton Bay (/. M, Bailey), 

251. P. ARENicoLA, Berk Brunneiis, pileo e stipite brevitomentoso spa- 
thulato, margine inflexo j lamellis postice attenuatis fuscis. 

Growing in very sandy soil ; the stem and pileus both covered with 
adhering particles of sand. 

252. P. RivuLOSUS, Berk. Pileo ochraceo striato-rivuloso umbilicato 
quandoque lobato ; stipite excentrieo striato-rivuloso deraum umbrino, 
lamellis decurrentibus. 

Pileus 2| inches across j stem short, J inch thick. When old, it 
resembles crassns. 

253. ScHizopHYLLUM MULTiPiDUM, Fr. Morcton Bay ( J. M, 
Chatham Isles. 

254. Boletus Thozetii, Berh. Flavus, pileo granulato-verrucoso j sti- 
pite gracili flexuoso ; poris liberis. 

On poor soil. Rockhampton {Thozet^ no. 909). A single specimen. 
Pileus about 1- an inch in diameter; stem 1| inch high, about iV thick. 
Clearly a distinct species, with a very unusual Jiabit. There is a 
Boletus from Herbert’s Creek gathered by E. M. Bowman, which is 
very like some European species, but which cannot he determined safely. 

255. PoLYPORUs (Merisma) SCABE 1 U 8 CULUS, Ber£ E stipite cylin- 
drico biunciali repetite ramosus^ ramie sexuncialibus ; pileis spathulatis 
subtiiiter pubescentibus scabriuscttlis; poris amplis. 

Pores iV inch across. Forming a very large mass. 
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256, P. (Merisma) sulfureus, Fr, 

257 . p. (PlEUROPUS) PICIPES^ Fr. 

268/ P. (Placobermei) FERREUs, PerA\ C4uilfoyle. 

259. P. (Resupinati) vaporariuSj Fr, On a resupinate form of 
P,ferreus, 

260. D^dalea intermedia. Berk, Bimicliata pallida zonata, antice 
e poris radiato-regulosa quandoque impressa^ poris magnis liic illic 
elongatis. 

Pilens 2i inches wide, 1 J long ; pores i’b- inch wide. 

261. Merulixjs AUREUS, PV. On rotten wood. Rockhampton (T/iokc?, 
no. 865). 

262. Phlebia coriacea. Berk. Pileo spathulato eoriaceo fusco, venis 
irregularibus. 

On the ground. Rockhampton no. 853). Pileus 2k 

inches long, 1 inch across, in front spathulate, attenuated behind, 

263. Grandinia ocellata, Fr. Chatham Islands. 

264. G. GRANULOSA, Nees^ var. ochracea. Rockhampton (Tkozet, 
no. 918). 

265. Thelephora CARYOPHYLLEAj Pers. Burnettes River (Watson), 

266. Stereum caperatum. Berk, # Mont. Tweed, Guilfoyle (ScAom- 
hurgk)y Moreton Bay (J. M. Bailey y no. 18). 

267. S, spoNGi^pES, Berk. Pileo infundibuliformi spongioso-tomentoso 
radiato-plicato-rugoso, margine fimhriato ; stipite subsequali spongioso, 
hyraenio ochroleuco radiato-rugoso. 

Illawai’ra (Johnson). Pileus 2 inches across, f inch high, densely 
spongy. Closely allied to S. caperatum^ but the pileus is persistently 
spongioso-tomentose, and the spongy clothing of the stem is very 
different from that of the species just mentioned. 

268. Stereum Thozetii, Berk. Pileo infundibuliformi tomentpso 
demum radiato-striato subzonato pallido ; hymenio rimoso ex aibido 
castaneo polito. 

Rockhampton (Thozet, no. 920). Pileus ^-1 inch across; stem 
I inch high, attenuated downwards. 

269. S. LOBATUM, Kze.y var. resupinatum* Chatham Islands (/oA»- 
50R, no. 72 O), 

270 . Peniophora dbglubens, Berk. Pallida, effusa crassa deglubens, 
extus tomentosa, hymenio velutino. 

Herhert^s Creek. A coarse species. Hymenium like that of P» velu*- 
tintty Cooke. 


21 ' 2 
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271 * Hymenoch^te EUBiGiNOSA,Leu. lllawam (JbAnsow). 

272 . Auricularia pusio, Berh Pileo postice adnato antice reflexo albo 
tomentosorugoso, mai’ginelobato; bymenio purpuvascente. 

On trunks of trees {Thozet, no. 869). A small but distinct species. 

273 . CoRTiciUM ANTHOCHROUM, Fr» On Qasumna eqnisetifoUa, 
Rockhampton {Tkozet, no. 910). 

274 . 0. VISCOSUM (Pers.), var. deglubens. On very rotten wood 
( Thozeti no. 867). Adnate, with the margin peeling from the matrix. 

275 . C, ARACHNOiDEUM, Berk. On rotten w^ood 6 feet below the surface. 
Rockhampton {Thozet, no. 929). 

276. Clavaria LiBTissiMA, Pers. Csespitosa aurantiaca, repetite dicho- 
toma compressa, apicibus dilatatis, subdivisis, fuscis. 

South Queensland {Hartman, Lockyer, no. All). 

277 . Hirnbola rufa, Berk, Moreton Bay (J. M. Bailey, no. 1). 

278. H. Lesuerii, Mont, Moreton Bay {J, M, Bailey, no. 28). 

279 . Bataerea PHALiiOiDESj Pers, Between Murchison’s River and 
Shark Bay. 

280. Geaster hygrometricus, Per^. Rockhampton no. 907). 

281. G. lignicola, RerZ;. Peridio exteriore tomentoso-granulato pallido, 
irregulariter rupto, inter! ore brunneo, ore fimbriato 5 capillitio fusco, 

Rockhampton {Tho&et, no, 908). Thozet describes the oritice, 
“ teeth of the stellate orifice chestnut^ with a tinge of rose when fresh.” 
Nothing of this appears in the dried plant. Allied to G, mirabilis. 

282. Tulostoma mammosum, Fr. Rockhampton {Tkozet, no. 848). 

283. Polysaccum pisocarpium, Moreton Bay (J, M, Bailey, 
no. 30). 

284. P. TUBEROSUM, AM. Paramatta (PFoolls). 

Inoderma, Berk., n. gen. 

Peridium suberosum, fragile, fibris repentibus ramosis omnino percursura, 
spone breviter fusiformes apiculatae Imves hyalinae, floccis immixtm. 

This genus was formerly named Mesopkellia j but the occurrence of a 
species with a very fragile peridium requires an alteration. The fibres 
are composed partly of cells, partly of very delicate threads like those 
of the capillitium. 

285. Inoderma ARENARiUMjjSeK*. Peridium crassum, suberosum. In 
sandy ground, subterraneous. Haiiietteville, Australia Felix. Two 
inches in diameter. 

286. I. iNGRATissiMUM, Berk, Olidum, peridio crustaceo fragilissimo. 

Near the river Goulboum. Subglobose, about 1 inch in diameter; 



387 


EET. M, J. BEEKEIET OK* AtTSTEAXlAN ETOGI. 

flocci delicate, dirty white j spores shortly fusiform, spiculate at either 
extremity, *0004-*0005 inch in diameter. Odour extremely unpleasant. 
The spores and capillitium are the same as in the other species. 

287» PhalI/US Watsoni^ JBerh Volva tenui fragili> stipite elongate, 
capite eonico rubro minute venoso, apice pervio. 

Burnett’s River (Watson), It looks at first like a CynophalluSs but 
the* head is pervious. Head | inch high, J inch broad at base, stem 
2| inches high. 

288. Cy^Athus desertorum, MuelL Pallidus, tomentosus, intus glaber, 
Isevis ; sporangiis nigris j extus quandoque subtiliter sulcatus. 

Darling River. On sand. Peridia about i inch in diameter, f inch 
high, including the root, which consists of matted fibres. Spores *0004- 
*0005 inch long, and nearly as wide. 

289. C. pusid, Berh. Cyathiformis, albidus extus minute depresso- 
tomentosus, diseis pallidis. 

On the trunk of Eucalyptus hemiphlmdes. Rockhampton, no. 793. 
A very neat little species j spores *0003 inch long. 

290. C. FiMicoLA, Berlc. Cupulaeformis, umbrinus, diseis eoncoloribus. 

On dung {Thozet, no. 859). The whole plant within and without 

umber, spores *0004-*0005 inch long, narrow. 

291. C. PEZizoiDBS, Berk, Cupulaeformis, extus dense tomentosus, 
umbrinus. 

On decaying herbaceous plants {Thozet, no. 856). Unfortunately 
there are no disks, but the species is clearly distinct. 

292. JEthaliIUm septicum. Ft. On decomposing Bananas. Rock- 
hampton {Thozeti no. 847). Base orange-yellow, cap nankin.*^ 

293. Chondriodbrma spumarioides, Rostaf, On roots of reed-like 
grasses. Rockhampton {Thozet, no. 796). 

294. Clathroptychium rugulosum, Wallr. Moreton Bay {J, M. 
Bailey i no. 

295. Tilmapoche mutabipis, Ilostaf. On rotten trunks of Eucalyptus. 
Rockhampton, no. 916-930 (Thozet). 

296. Arcyri A PERRUGiNEA, Rostof. On decayed Eucalyptus, Rock- 
hampton no. 922). 

297. A. NUTANS, Fr, Rockhampton (Thoset, no. 923). A veiy pale 
variety. 

298. Stemonitis ferruginea, Ehrenh. Moreton Bay (J. M. Bailey ^ 
no. 29). 

299. Tubulina nitipissima. Berk. Peridiis nitidissimis aureis, sporis 
pallidis globosis. 

On decayed Eucalyptus microtheca [Thozet, no. 913). 
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300. Thecaphoea Leptocarpi, Berh Sporis e granis globosis decern 
consistentibus. 

On Leptocarpiis temss. Wilson’s Promontory, Grains larger than 
in T. occulta, 

301. ISABIA PuciPORMis, jBerXr. A bright-coloured form, extremely inju- 
rious to crops of LoUum perenne. The specimens first described were 
supposed to spring from some germinating grass. This has occurred 
lately in Sussex. 

302. Ceratium hydnoideum, Alh, ^ Schuo, Rockhampton, on Ewca- 
lyptus (Thozeti no. Si9~S49 his), 

303. Nematogonum aureum, Desm. On decayed bark of Maba 
obovata {Thozet, no, 9BI). 

Thoz^tia, JBerk. ^ Muellf n. gen, 

Sporodochium minutum globosum j sporm hyalinse oblongre utrinque seta 
unica terminate. 

304. T. nivea, Berh. On dead wood. Snow-white, hyaline spores ob- 
long, pointed at either end, and terminated with a single long bristle. 

305. PsiLONiA NIVEA, Fr. On bark of Careya arborea. Rockhampton 
(T^Ojffe^jno. 904). This, like the common production on beech pro- 
duced by Adelges Fagh is not a true fungus ; but as it has been so 
recorded by Fries, it is thought fit to mention its occurrence here. It 
arises probably from a different insect. 

306. Clabosporium stenosporum, Berk. On leaves of Acacia 

Xe6W. Rockhampton no. 928). 

307. Mylitta australis, i?erA, Illawarra (Jbteon). A small form, 
scarcely exceeding an inch in diameter. 

pHiLiiiPSiA, Berhi n. gen. 

Cohtextus lentus, cupulas amplse disciformes marginatse, hymeniura semper 
apertum. 

To this genus belong Fezka domingensis, Berk., P. Venezuelcs, Berk. 
& Cush., P. JVynni(St Berk., P. inaqualiSy Berk., P. Urneoloides^ Berk., 
and P. marginata, Berk., of which the penultimate is Australian. 

308. Phillipsia polypoboides. Berk. Effusa adnata crassa carnea, 
hymenio purpureo. 

On dead stems of Vitis. Rockhampton {Thozet, no. 852). Cups more 
than an inch across; sporidia elliptic, hinucleate, ‘001 2-* 001 3 inch 
long. 

309. Peziza Thozetii, Ber^r. Pateriformis, brunnea carnosa, ascis graci- 
libus longissimis, sporidiis uniseriatis ellipticis utrinque papilla terminatis 
dein minutissime granulatis. 

On K€petith€s{Thozet, no. 934). 
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310. Ascobolus AUSTRALIS, -Ber^. Brunneus, ascis clavatis, sporidiis 
ellipticis ptirpureo*fuscisl8evibus,parapliysibuslmearibus apice latioribus. 

On dung. Rockhampton (Thozet, no 851). Sporidia *021 -*028 inch 
long. 

31L>XyLARiAHYPO’xYLON (Ehrmh^vav. Bowmani (MueL), Graci- 
lis brevis. ' 

On dead wood. King’s Creek. Very slender, J inch long, or 
more rarely 1 inch, about aV inch thick. Perithecia not sufficiently 
advanced to show the nature of the sporidia. 

312. Sphjeria Schomburgkii, Peritheciis niagnis liberis, ostiolo 
lineari, sporidiis elongatis biconicis. 

A large and beautiful species j sporidia *0013 inch long, fusiform, with 
a single septum. 

313. SPHiBROSTiLBE dubia, B&rJc. On the bark of JBgiceras majns, 

Rockhampton (Thozet, no. 747). This is only in the Stilhum state ; it 
is clearly distinct, but no character can be given without the aseige- 
rous form. 

I take this opportunity of calling attention to a little understood 
species of Sowerby, which, indeed, has been entirely neglected by Fries, 
except so far as a note in the index to the third volume of the ^ Systema,’ 
where it is said to be allied to Coprims domesticus^ and is not included 
in the latest list of British species of Fungi. The species in ques- 
tion is Agarieus acetahulosmy Sow% t. 303, an allied form having been 
found by Mi*. Drummond at the Swmu River. The original specimen is 
still in existence, attached to the drawing from which the plate was 
made ; and it is clear that it is no CoprinuSt but is quite as distinct from 
that as is Bolbitms, It must form a separate section in Dermini, 
which may be called Acetabularia, analogous to Volmria and Chitonias 
and of which there will be two species. 

Velum universaliter a pileo discretum ; hymenophorum discretum; la- 
mellse liberse ; sporse pallide fulvae V. brunneee. ^ 

1, Agaricus (Acetabularia) acetabulosus. Sow. t, 303. Lamellis 
hispidis. 

2. CYCNOPOTAMiA, Lamellis pallide cervinis isevibus, stipite 

corneo. 

Sent by Mr. Drummond from the Swan River, where it is said to he 
very rare. Pileus f inch in diameter, stem IJ inch high, about a line 
thick. Gills leaving a free space round the top of the stem; spores 
•0003~‘0004 inch in diameter. Volva composed of intricate threads, with 
a central dark patch, which appeal's to contain spiral vessels, but the 
materials are so scanty that it is impossible to speak with certainty. 
Attached to the specimen is a species of Arachnion, Schwein. (the 
spores are globose and •0002-*0003 inch in diameter), which may be 
called A, Drummondiii Berk. 
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Novitates Capekses: Descriptions of Kew Plants from the 
Cape of Good Hope. Bj P. MaoOwak, Esq., B.A., and 
H, Bolus, Esq., E.L.S. 

[Bead November 18, 1880.] 

Eakukculus (§Hecatokia) Baueit, MacOw.^ n. sp. — Caulo 
solitario, nudo, glabro, l~3-ceplialo j foliis radiealibus longe petio- 
latis peltatis glabris crenatis, subtua pallidis veiiosis; ealjce 
glabro; petalis luteis angnste obovatis, basi attennatis, fovea 
nuda ; earpellis oblique ovatia subcarinatis, rugis prominulis 
anasfcomosantibus notatis, rostro brevi uricinato. 

Collum breve incrassatum. Eadices j)lures carnosae 2~3-polli- 
cares, 8 millira, crassse. Caulis 3*50-4*50 deeim. longus, glaber. 
Eolia omnia radicalia orbiculata peltata, 2*50-5*00 centim. diam., 
supra saturate viridia, subtus pallidiora venosa ; petiolis 1*25-1*50 
decim. longis, striatis. Fiores lutei, 1*75 centim. lati. Inflo- 
rescentia turn e 2-3 peduiiculis pseudo-paniculata quum termi- 
nalis monocepbala ; bracteis ovatis, grosse dentatis. (v. $,5.) 

JSal), In graminosis subbuinidis summi mentis Bazija in Terra 
Kafirorum (Ngangelizwe), alt. 4000 ped. ; legit Eev.E. Baur. 

Eanunculm m but scantily represented in South Africa. The 
discovery of this very distinct species, by the persevering labours 
of the collector whose name it bears, adds one more to the two 
previously known endemic representatives of the genus. The 
material to hand, though ample for description, is much injured 
by insects ; hence the publication of a figure, though very 
desirable, is deferred for the present. Among some fragments 
from Cooper’s collections I recognize a leaf belonging to this 
plant. Although in every other respect conformable, it is fully 
3 inches in diameter. Hence the specimens sent by Mr. Baur 
hardly represent the maximum size of the plant'^\ 

* [Specimens are in the Kew Herbarium from Basuto-land, collected by Mr. 
Cooper, with leaves varying from 4-5 in. diam., and inflorescence a lax corymbose 
cyme of 10 or more fliowers ; also from Yaal Biver (radical leaves), Dr. Suther- 
land, and Transvaal (Steeh-kampsberg), Mr. Nelson. In Mr. Cooper’s specimens 
the petals are numerous, about 13-17, oblong-oblanceolate, and the flowers 
nearly | inch diam. Excepting in the narrow petals, this plant seems nearly 
allied to B, LyallU, Hook, f., of New Zealand, in which species, however, the 
flowers are white, — D. OLivni?,] 
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Cbassela hbpetoens, n. sp.“-*Eamis diyaricatis, fili- 

fomibus, procumbentibus ; foliis subulatis utrinque subplanis ; 
cjmis paudfloris, pedunciilis abbreriatis. 

Ealn In cliyis umbrosis mentis ‘‘ Cave ” prope G-raaff Eeinet, in 
regione editiore Colonise Oapensis, alt. 3700 ped., flor. Febr. ; 
legit H. Bolus (No. 658). 

Planta debilis, subberbacea, glaberrima, forte annua. Caules 
late efFusi ssepe dependentes. Folia eonnata, decussata, acuta, 
8 millim. longa, 3 millim. lata; internodiis inferioribus, foliis 
brevioribus, superioribus longioribus. Cymse tex'ininales, breviter 
pedunculatse, ssepius 7-florse. Flores basi bibracteolati, pedi- 
cellati, Calycis lobi oyati, obtusi, 1 J millim. longi, integri. Petala 
oblonga, acuta, basi connata, 5 millim. longa. Stjli filiformes, 
divergentes, 2 millim. longi. Squamae cuneatae, truncatse, . 
minutse, aurantiacae. {v, t7.) 

This well-marked species comes nearest to G, acutifolia^ Lam., 
var. radicam^ but differs by its flattened leaves and muck weaker, 
straggling, dependent habit. It may be identical with G, 
Iraoteata, Harv., or 0,fiUcaulis, Haw., quoted by BeOandolle in 
the ‘ Prodromus,* hi. 384. But no specimens were seen by him, 
nor by Harvey, by whom the genua has been most recently revised 
in the ‘ Flora Capeiisis,’ vol. ii. ; and there are probably none 
extant. I am assured that there is nothing from previous col- 
lectors, either in the Kew Herbarium or in the rich Cape collec- 
tion of Dr. Sender of Hamburg, identical with the present plant. 
It seems useless to maintain names of species published with such 
brief characters that their identification by such means is now 
impossible, or of which dried specimens have not been preserved. 

Atiihixia (§Asteeopsis) fontana, MacOw,, n. sp. — Caule 
simpiici pedunculoideo monocephalo ; foliis radicalibus rosulato- 
confertis, ovato-lanceolatis, caulinis multo angustioribus, sursum 
decrescentibus ; squamis involucralibus basi margineque tomen- 
tosis, in pedunculo effusis. 

Herba perennis, stolonifer. Caulis simplex scapiformis, 1- 
cepbalus, araneosus demum subglabrescens. Folia radiealia con- 
ferta squarrosa subrosiilata ovato-lanceolata acutinscula integer- 
rinia, margine leviter revoluta, supra glabra, subtus, nervo 
excepto, albo-tomentosa ; caulina parva alterua deeurrentia, 
sursum in squamis depauperascentia. Capitula solitaria, diametro 
1*20 centim. ; squamis multiseriatis linearibus squarrosis rufis. 
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margine leviter et basi dense tomentosis, plus miiiES in pedunculo 
efusis. Ligulae 20, supra albae, subtus roses 0 ; flores disci circiter 
50. Pappus dimorphus, e squamis brevibus serrulatis, cum setis 
barbellatis, 2 millina. longis, alternantibus. (v. v,) 

Sab, In scaturiginibus summi mentis Boscbbei'g, in ditione 
Somerset, C.B.S., alt. 4800 ped., Jan.~Peb. ; MacOwan legit (No. 
1Q96, distrih. am. IS71 et segf.), 

Tliis j)lant presents a remarkable deviation from the habit, 
foliage, and station affected by other Athriseics, It grows with 
JJtricularia capensis, Spr., Anagallis Suttoni^ Harv., and the like, 
often deeply immersed among Confervse. 

Sekecio (§Eigidi) TEUiiLiEEOiiiirs, MacOw,^ n. sp.— Caule 
erecto, herbaceo glabro sulcato ; foliis radicalibus pluribus, longe 
xpetiolatis subovatis obtusis, basi’abrupte ac oblique cordatis 
glabris; caulinis sessilibus e basi semiamplexicauli lanceolatis; 
corymbo laxo ; . eapitulis subquiuis, radiatis, basi 1-bracteatis, 
squamis involucralibus angustis subconcretis. 

Radix perennis, e fibris multis fasciculatis. Caulis l|-2-pedalis 
erectus glaber sulcatus. Folia radicaiia pluria, plus minus tri- 
angulari-ovata v, trullaeformia, basi abrupta, glabra, sinuato- 
dentata, ?’0--8*5 eentim. longa, 2’40 centim. lata ; petiolis supra 
sulcatis, 9’5“12*0 eentim. longis ; . caulinia lanceolata in basin 
latiorem semiamplexieaulem auriculatam expansa. Inflorescentia 
corymboso-panicuiata laxa, e ramis primordialibus sub 4nis in 
pedicellis 2-4, basi et juxta apicem bracteatis abeuntibus. Gapi- 
tula diam. 6 millim. radiata, squamis involucralibus subdupdenis, 
ultra dimidiam partem concretis, disco brevioribiis. Flores disci 
SO, radii 5-7, ligulis 1 eentim. longis, Isete luteis. ■ {v, 

Sab, hx saxosis prsecipitibus summi montis Boschberg, in 
ditione Somerset, C.B.S., alt. 4800 ped., Jan.-Feb. j MacOwan 
legit (No. 1902, in didrib, ami, 1872 et seg,ySiil) nomine 8. rumici- 
folio, J®.). 

With the above, and under No. 1730, was distributed a curious 
Benecio, with capitula resembling those of B, asperidus, DC., and 
foliage like entire-leaved forms of B, erosus^ Linn. f. A provisional 
MS. name {B, pnonUes^ MacOw.) was appended; hut without 
collation with Dr. Sender’s B, serraius (B, leontodontis, DC.), of 
which there does not appear to be types in herb. Kew, it would 
be unwise to publish it. The plant taken by us for B. serratus, 
Sond., and distributed under No. 1659, herb. MacOw., is a variety 
of S, incomptus, DC., on the testimony of Dr. Sonder himself, 



G-xzahia. ojssPiTOSA, n. sp.— FoHis crebre imbricatis, 

.linearibus, basi latis semiamplexicaulibiis, naargine Btriete revo- 
lutis, biseriatim calloso-setosis ; involucro obloDgo-eampaaulato,;.; 
glabro, basi intruso ; lobis e basi lata subulatis, S-^-serialibus, 
externis brevioribus ciliatis, mediis loiigioribiis’’acumiEatis, intimis 
glabris membranaceis integris. 

In summo mont6 Kondveld, Sneetiwbergen, ia regione editiore 
Coloniae Capensis, alt. 5500 ped., flor. Dee. ; legit H. Bolus (ISTo. 
2578). 

Dense csespitosa, caule mnlticipiti lignoso, f oliis obtecto. Folia 
pallide vireseentia superne glabra, siibtus dense tomentosa, spi- 
noso-mucronata, 2*0-2*40 eentim. longa, 2-3 miliim. lata. Pe- 
duneuli foliis panlo loiigiores, infeme tomentosi sursnm glabri. 
Involucra 1*0-1*20 eentim. longa, tube 5 niillim. longo. Ligulse 
10-12, lutese, dorso fasciatse, 1*20-1*60 eentim. longse. Pappi 
pale© lanceolato-aeuminatae. Aebenia villis badiis obtecta corollse 
tubo subaequilongis. (i?. V.) 

Eeicinelia PASsniiiNoii)Es,^aZws,n. sp.— Poliis ovato-oblongis 
ereeto-adpressis, imbricatis, leviter pubescentibus ; sepalis omni- 
bus inaequalibns oblongis ; snperioribus apice subfoliaceis, corolla 
parum brevioribus ; antberis inclusis scabris, aristatis ; ovariis 
3-loculatis albo-sericeis. . 

In clivis inontosis, Kondveld Mt., Sneeuwbergen, in regione 
editiore Colonise Capensis, alt. 5000 ped., flor. Dec. ; legit H. Bolus 
(No. 2582). 

Prnticulus erectus, ramosus, bipedalis ; ramulis junioribus 
pubescentibus, demiim glabratis. Folia crebre imbricata, 1-|- 
miliim. longa. Flores 4-5, longiuscule pedicellati, demum cemui. 
Corolla 2 miliim. longa, lobis oblongis, late obtusis, carneis. 
Stylus validus, exsertus. (v.v.) 

It cannot be too clearly understood that tbe Ericeee, generally 
regarded as cbaracteristic of the Cape,*’ are really almost entirely 
restricted to a narrow belt of land along the southern coast. The 
present plant is interesting as being one of a very few stragglers 
into the interior, beyond the intervening Earoo plains, ocenpying 
stations of high altitude exclusively on the loftier mountain- 
ranges. The altitude of such outliers would appear to increase 
as we proceed northward towards the equator, until at Eilima 
Njaro, inlat. 8° 5' S., two species (a and an BricimUd) 

were found by the Eev. Mr. New, just under the snow-line, at an 
elevation of 15,000 or 16,000 feet. 
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OETHOsiPH 03 ?r AMBiairus, Bolus, n. sp.—Oaulibus adscendenti- 
bus, simplicibus vel basi trichotome ramosus ; foliis longe petio- 
latis, ovatis, grosse dentatis, basi integris euneatis, floralibus 
sessilibus; racemis abbreviatis, confertis ; ealyce intus irndo; 
corolla calyce 4plo longiore, tubo leviter incurvo, faiice £equali, 
genitalibus exsertis ; stylo apice breyiter bifido, lobis subffiqualibus 
Bubulatis {^nec ut in congenerilus clavato-capiiato vel ohhiso, 
inteffTo vel leviter emarginato ^^). 

In sylvis montium prope Grabamstown, in regione orientali 
ColonifiD Oapensis, alt. 2000 ped.; legit P, MacOwan (Fo. 987), 

Planta graoiHs vix pedalis, catdibus sublierbaceis ; ramis, petiolis, 
nervisque foliomm pilis articulatis pubescentibus. Polia sub- 
poliicaria, supra pilis sparsis bispidula, petiolis sequilonga ; floralia 
infima conformia subsessilia, suprema bracteaeformia minuta In- 
tegra. Yerticillastri 4-6-flori, in racemum breyeiii vix pollicareiii 
conferti. Pedicelli 4 millim. longi. Calyx 5 millim. longus, tubo 
breyi pubescente, dentibiis coloratis, supremo yix decurrente, in- 
ferioribus subulato-acuminatis inter se subsequilongis ; fructifer 
deest. Corolla tubo gracillimo, 2 centim. longo, tenuiter pube- 
scente, labium superius 4-fidum, inferius brevior eoncavum, dilute 
cserulea. NuculaB desunt. (v. s, s.) 

This interesting plant, kindly sent to me by my friend, Prof. 
MaeOwan, bas all the characters oi Orthosiphon, excepting that 
of the style, which is here not at all thickened or expanded, but 
is divided at the apex into subulate branches, exactly as in 
Blectrmtlius or Hypiis, I have here only access to descriptions 
and to a single figure, that of 0. ruUcmdus, Benth. (Hook. 
Ic. Plant, t. 459), from the style of which this widely difters. 
But O. diffmus, Benth., is characterized as having merely stylus 
obtusus demum breviter bifidus and that may afford a transi- 
tion to the present species, where the style is bifid with subulate 
lobes. It differs also from its congeners by its remarkably abbre- 
viated raceme. The divergences, however, from any other of the 
Ocimoid genera seem to be greater j and I venture to place it here 
for the present. 

Hipoadi Baeeeianttm, n. sp. — Polia 3-4, carnoso-her- 

hacea, glabra, laneeolato-acuminata, leviter striata, 14-17 centim. 
longa, 2-0-2‘40 centim. lata. Scapus teres, 15-20 centim, longus. 
Eacemus laxe 8-10-fiorus, Pedicelli infimi, 4-6 millim. longi. 
Bracteae oyato-acuminatsc, memhranacese, 5-nervatm, din persis- 
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tenfces, 6 millim. iongsB. PeriantHum viridi-flavescens, l*0-2’0 
centim. longuro, tubo 6-6 millim. crasso ; segmentis interioribus 
tubo subbrevioribiis, exterioribus 2 millim. longioribus. Pilamenta 
ad faucein inserta, dilatata, antheris parura breviora, Capsula ses- 
silis, l*4i0 centim. longa et lata; seminibus in quoque locnlo 18- 
20 , 

In planitie prope pagnm Murraysbnrg, in regione editiore 
Colonise Capensis, alt. 3800 ped., flor. Pebr. ; legit H. Bolus 
(No, 2059). 

A species distinguished from most of its congeners by its 
broadly lanceolate leaves. Z). Baker, which has broadly 

ligulate leaves, is a very different plant. 

Uroinea alooides, Bolus, n. sp. — Bulbus ? Folia (teste 

beato collectbre) plura, lorata, bipedalia, carnoso-herbaeea, apice 
laxe reflexa,” Scapus teres erectus validus, 2-3-pedalis, 1*25- 
1*50 centim. crassus. Spiea stricta crebre pluriffora, 3-4 
decim. longa, 2*0-2*40 centim. lata. Bractese oblongae cuspidatae, 
6-8 millim. longaj. Perianthium 6-8 millim. longum, sordide 
fiavescens ; segmentis oblongo-lanceolatis, 3-4 millim. latis, dorso 
distincte viridi-vittatis, 8-nervatis. Stamina hypogyna, perianthio 
sequilonga ; filamentis dilatatis alternis latioribus. Stylus fili- 
formis firmus exsertus, 7-8 millim. longus, ssepius declinatus, 
ovario l^-2plo longior. Ovarium oblongum, 5 millim. longum. 
Semina in loculis pauca subcompressa. (v. s. s.) 

Hob, 111 clivis montosis Brakensbergen, prope Macamac, in 
Colonia Trans-Vaal, alt. circ. 5000 ped., flop. Junio ; legit J. II. 
MacLea, anno 1875. (Herb, propr. No. 3011.) 

A remarkable species, with the aspect of an Aloe. It is 
readily distinguished by its long and densely-flowered spike. I 
have only seen the flowering scapes ; but the leaves were described 
to me by the late Mr. MacLea, an energetic collector in the region 
indicated. 

Herpoeirion (§ BiOARPiEA, seminibus in loculis geminis 
collateralibus erectis). 

H. CAPENSE, Bolus, n. sp. — ^Herba perennis acaulis graminoidea 
glabra csespitosa bipollicaris. BMzoma graciie repens stoloni- 
ferum; flagellis hypogseis filiformibus. Folia linearia congesta 
rigida, basi membranacea scapum arete ciiigentia, sursum compli* 
cata, dorso crebre nervata, acumine calloso desinentia, flores 
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parum superantia, 1~2 centim. longa, 2 milliin, lata. Scapua sub- 
nullus filiformis umbellatus, 1-2- vei rarius 3-florus. Bractese 
foliis subconformes, basi vagiaantes, vetustiores 8~10 millim. 
longsB. Pedicelli floriferi asceadentes subcamosi flavi, fructiferi 
deourvati induraates diu^persisteates, 6~8 millim. loagi (apice 
articulati?). Periantbium pallide eseriileumj apice purpureo- 
sufesum ; segmentis oblaaeeolatis subconformibaSj medio tantum 
leTiter 3-nervatis, 6 millim. longis, 3 millim. latis, post aatbesia 
spiraliter coatprtis. Stamina iaclusa, 3 exteriora profunde peri- 
gyna, 3 interiora Kypogyaa breviora, filameatis dilatatis lanceo- 
latis luteis, autberis ovatis obtusis. Ovarium semiovatum, stig- 
mate punctiformi, stamina breviora sequante . Cap sula siibglobosa 
leviter 3-lobata, 5 millim. longa et lata, loculicide debiscens, 
seminibus in loculis geminis eollateralibus erectis translucenti- 
bus. (v. «;.) 

JB[db, In saxoso eaenmine inferioris e diiobus montibus Win- 
terbok” dictis, prope Tulbagb, in regione austro-occidentali 
Coloniae Oapensis, alt. circa 6500 ped., flor. Nov.; legit H. Bolus 
(No.Sl'rO). V 

I know of no Cape plant to wMeb tbis interesting little species 
is allied. In habit it reminds one of a prostrate WaUenlergia or 
of Boella musGosa, Structurally it is nearest to MerpoUrion, 
hitherto known only from Australasia. The difereuces are chiefly 
in the two erect collateral seeds of each cell of the capsule, and in 
the spiral twisting of the withered perianth, a character not 
always clearly exhibited. On turning to the beautiful figure of 
M. TasmanicSf 5ook. f., in Sir J. J>, Hooker’s ^ Flora of Tasmania,’ 
tab. 132, the structure and general habit are seen to be so 
strikingly similar that I can hardly doubt the propriety of 
regarding it as a Cape representative of that genus. If this be 
correct, the generic character of JELerpolirion must be modified to 
admit it. I have never met with the plant elsewhere than on the 
mountain above named ; and the peak, which is not very easy of 
access, has probably been seldom if ever visited by collectors. 

G-ethyllis (§ Olinosttlis) lotoistyla, n.sp. — G. 

foliis squamoso-strigosis, rectis ; corollse tubo longo graciilimo; 
stylo longe exserto declinato. 

Buibus ovatus vel ovato-rotundus, squainia exterioribus soliitis, 
tunicis interioribus in collo longo productis, pallide rubris. Folia 
12-18, bysteranthia, e basi lata iinearia, interdum involata, 
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setaceo-acuniinata, ciliata, squamis albis iinearibus laceratis eentri- 
fixis obtecta, 0*75-1 decim. longa, 6 millim. lata. Flos solitarius, 
e spatha membranacea bifida hypogsea, hypocraterifomis, tubo 
leviter ineurva striatulo, 5 centim. loDgo, limbi laciniis patentibus 
lineari-lanceolatis acuminatis, 2-2| centim. longis, 5-6 miliim. 
latis. Filamenta monantberifera, 4i miliim. longa ; antberis bilo- 
culatis sagittatis, 6 miliim. longis. Stylus validus, subangulatus, 
pars inferior gradatim incrassata, parte exserta 6-8 lin. longa ; 
stigmate capitate, obscure trilobo.' OFarium obovatum vel cla- 
vatum ? (vix visum). Fructus ignotus. (v. s* sJ) 

In locis lapidosis apertisque inter Murraysburg et iticbmond, 
alt. circ. 4000 ped., similibusque montiutn iSneeiiwbergen, in re- 
gione editiore Coloniae Gapensis; legit W. Tyson, anno 1878. 
(No. 842, Herb. Bolus.) 

Tbe long, exserted, and declined style constitutes in this plant 
a marked departure from tbe type of the genus, so far as the 
species are known to me or characterized in Kuntb’s ^ Enumeratio.’ 
Nor does Mr. Baker’s very recent revision of tbe genera of this 
Order (Trimen’s Journ. Bot. vol. vii. n. s. p. 161) refer to any such 
peculiarity. The fruit is as yet unknown; but in other respects 
tbe present plant so much resembles Geth^Uis %ha,t I propose to 
place it here until tbe fruit sbaU be seen, under the section 
CUnostylis, as distinct from section Orthostylis^ to include the 
species with a straight and comparatively short style. Tbe plant 
occurs iu several parts of tbe Sneeuwberg mountains, but appa^ 
rently flowers rarely ; for though I have several times seen and 
gathered it in leaf, and also sent bulbs to Kew some years ago, I 
was never fortunate enough to find it in flower. I received 
the specimen from which tbe above description is drawn from 
Mr. W. Tyson, of Murraysburg, who has already detected several 
novelties in that region. It was the only flowering specimen 
be met with. 
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On MrytJlfcea new to England, from the Isle of Wight and 
South Coast. By Eeedeetck Towhsehu, M.A., E.L.vS. 

[Read December 2, 1880.] 

(Plate XV.) 

Ih the * Journal of Botany’ for October 1879 1 drew attention to 
an Mrythrcea which I had lately found on the downs of IVesh water 
in the Isle of Wight, and to which at that ’time I was unable to 
give a name, though inclined to think it Etytlirma capi- 

tatayWim. I hesitated to refer it to that species, because my 
plant differed in some respects from the longer description given 
by Eoemer and Schultes iu their ‘ Systema Vegetabilium,’ and I 
was unacquainted with Willdenow’s plant either in the living or 
dried state. 

On first gathering the Eryth^cea in the island, I was much 
struck with its habitual dwarf character, in which it approached 
a dwarf and capitate variety of Erythrcea Centaurium, which also 
grew abundantly in the same locality. I soon found it easy to 
distinguish the former by its narrower leaves, by the shortness of 
its corolla-tube, and, above all, by its almost free stamens, the 
filaments of which, without exception, I found to be attached only 
at the base of the coroUa-tube, and to be otherwise perfectly free 
within it (compare fig. 3 h and fig. 6). This latter character 
seemed to have been hitherto unobserved in any species of the 
Erythrma ] and indeed it would take the plant out of the 
genus, as described by Grisebach in his monograph of the 
order Gentianacese, given in the ‘Prodromus’ of De Candolle, 
where he says Stamina 5-4j, corollcd tuho superior e imerta ” (PC. 
Prod. ix. p. 57). 

It has been suggested to me both by Pr. 8yme andPr. Ascher- 
son that the comiDaratively free stamens might represent a ten- 
dency to, or ‘^the last remains of,” dimorphism, like Menymithes 
mA Limnantliemmn in the same order, or like Primula &c. j and 
if this were the only character by which the plants could be distin- 
guished, or that a similar tendency could be traced in other spe- 
cies of the genus, I should myself be disposed to give some weight 
to the suggestion ; I have, however, carefully searched for other 
examples iu the same genus, and have examined numerous speci- 
mens, especially of the following species, E. Cenfaurium, E, pul- 
cMla^ and E^ Uttoralis (E. Umrifolia^ Pers,), in all of which I 
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have invariably found the filaments attached at or near the throat 
of the corolla, and of comparatively equal length, whilst, as already 
observed, I do not know an instance in which the filaments are 
so attached in the Freshwater plant 

Through the kindness of Dr. Ascherson, I have lately been able 
to examine an authentic specimen of JErythrcda ca^itata, Willd,, 
from the Berlin Herbarium. In this specimen I find the fila- 
ments are likewise attached only at the base of the corolla-tube ; 
and having asked Dr. Ascherson to examine specimens with espe- 
cial regard to the insertion of the filaments, he informs me that 
the Berlin specimens agree in this curious character and also in 
general habit. I have not been able to consult other specimens 
myself, and cannot find that any of true JS7. Willd., exist 

except in the Berlin Herbarium. 

The earliest record of JS. capitata is that given by Chamisso 
in his ‘Adnotationes qusedam ad Floram Berolinensem, auc- 
tore Adalbert de Ohamisso ’ (1815), 8vo, 18 pp. These ‘Adnota- 
tiones ’ are found in an appendix to a third edition of a cata- 
logue published anonymously, the author of which is T. Walter 
(chief gardener of Frau vonFriedland and Count Itzenplik), who 
died in 1865. The title of the catalogue is ‘ Yerzeichniss der auf 
den friedlandischen G-iitern cultivirten Gewachse, nebst einem 
Beitrage zur Flora der Mittelmark,’ and the first edition was 
edited by Will denow. The third edition appeared in 1806. 
Chamisso’s notice of M, capitataicxms thus “ Mrythroda capitafa^ 
foliis eUiptico-lanceolatis obovatisque tri- et quinque nervibus ses- 
silibus, floribus capitatis bracteatis. — “ Species notabihs, 
inedita, ex herb, celeberrimi viri. Planta semel sed copiose a 
phytopola adlata rursus hand reperta est. Lateb locus natalis 
(p.9). 

The original MS. of Willdenow’s short diagnosis printed by 
Chamisso seems to be lost; the plant is also wanting in Willde- 
now’s herbarium, as the specimens preserved at Berlin belong 
to the Herbarium Generale,’’ which, together with a small 
number of plants, probably found after the death of Willdenow, 
had not been placed in his herbarium. Dr. Ascherson thinks 
it probable that the label accompanying the specimens was 
written by Schlechtendal pater, who took care of his friend 

* I am indebted to Dr, Ascherson for this extract from Ohamisso’s ‘Aduota- 
tiones/ no copy of which could I find in the English libraries. 

niNH. jouEX.— -BOTAM, von. XVIII. 2 a 
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■Willdeixow’s herbairmm, and sent to Schultes many observations 
and notes on ‘Eeliquise Wiildenowiange.’ Eoemer and Schultes 
are therefore hardly correct in writing ^^Herb. Willd./’ as they 
do in their notice of the plant in their ' Syst. Veg/ Dr. Aseherson 
also thinks it nearly certain that Schlechtendal pater was the 
author of the longer description given by Eoemer and Schultes, 
which is as follows Gaulis 2 poll., simplex, basi dense tectus 
foliis obovatis lanceolatis. . . foliis binis ternisve cincto. Bractea 
lineares acutjB, floribus intermixtae. Calycis laciniseacutsBlongitu-" 
dine tubi. Corolla Gentaurei sed laciniae acutiores, angustiores. 
Gaulis saepe in superipre parte, immo ad ipsum capitulum, ramum 
nnnm alterumve emittit nudiusculum capitulo terminatum ut 
plantaprolifera videatur.” — M. ^ B., Byst. Fey. vol.iv.p. 786 (1819). 

Erom want of access to specimens since ’Willdenow^s time, 
subsequent authors have unfortunately confounded his capitafa 
with a capitate variety of JEJ. Centaurium, In no instance, in any 
of the extracts I am about to give, are distinctive characters given 
by which either Willdenow^s plant or that from Ereshwater (both 
of which I refer to one and the same species) can he distinguished 
from a very different plant, viz. a capitate variety of Centavn 
Hum, It is certain that some of the extracts refer only to the 
latter variety. 

Centaurium .... variat j3, capitafa corymbo etiam post an- 
tbesin compacto, nec elongate : M capifata, E. et S. Syst. Yeg. iv. 
163, D. fl. 2, p. 132. In Westph. u. Brandenb.’’— Abr/i, Synop, 
ed. 2, p. §66. “A. Centaurium . . . . <y. capitata caule abbreviate, 
eorymbo capitulo-contracto : J7. capitata, Cham.”-- ^ 
Mngerhuih,^^: 2, vol. i.p, 891*. Centaurium .. . .aut caule 
abbreviate floribus dense capitatis: JEl. capitata, Chamiss.’’ — 
Meich, El. exc. p. 433. “ Specimina suecica [of A. Centaurium^ 

ad illam formam, quse U. capitata, Ecem. <fe Schult. iv. p. 108, 
pertinent.^ N*ovitise, ed. 2, p. 72. ^^Mrythrcda Centaurium, 
/3. capitata (E. <fe fasciculata, Seim.”: “ EJ. nombreuses rdunies 
en corymbe serre, eompaete mime apres la fleuraison. Coteaux 
maritimes : Granville, Cherbourg, Carteret.”— EL de 
ITormandie, ed. 4, p. 201. Centawii forma abbreviata, E. 
Z«^^Zicz.subsiinilis, at pecorum dentibus orta.”— Gen- 

* The author quotes G-. L. E. Schmidt’s work entitled ‘ De Erythrssa Disser- 
tatio inauguralis,’ in which E, capitata, Cham., is given as one of nine named 
vmeties of E, Oeniaurmn, Eive of the varieties are figured, but E. capitata is 
not one of the number. ^ 
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tian. p. 140. Oentamium .... var. y. JEj, capitata, Cham. : 

Ber Stengel ist yom G-ninde an starker gefiiigelt-kantig als an 
derStammart; die Boldentrauhe bleibt auch bei der Bruchtreife 
sehr gedrungen, indem die Aestchen sich kaum verlangern ; der 
Xelch ist bei der geoffneten Bliithe meist nm die Halfte kiirzer 
als die Bohre, nnd bei der Fruchtreife fast urn das Preifacbe 
kiirzer als diese. Die Blume wie bei der Stammart .... die 
Abart y. im Pastoreiholze bei Liibke in Westphalen von Dr. 
Weihe gesammelt nnd mitgetbeilt, auch haben wir sie von Dr. 
Wickstrom. ans Schweden als Centaurium erhalten.” — Mertens 

^ Koch, in RohL Dentsch. FL, ii. p. 283, “JEJ. Centaurium, Pers. . , 
jS. K. capitata, Boem. Plante courte, ramassee, k corymbe toujoui’S 
compacte; feuil. rad. nombrenses,.grandes, arrondies, obtnses, a 5-7 
nervures. Bochers, pelonses sablonnenses, graviers de la region 
maritime, surtont de la cdfce du nord.” — Lloyd, FI. de Fouest de 
la Fr., ed. 3, p. 204. ^^JErythrcea Centaurium, Jj., var. capitata, 
Bcem. et Sch. On Freshwater Down and in the warren at Alum Bay, 
plentifully”*. — A, G,More, Supp. to the FL Yectensis in Jo urn. 
of Bot. for 1871. [No characters are given.] Mr. A. Gt. More is 
the only English botanist who has applied the name “ capitata ” to 
English specimens otUrythrcea ; but evidence is wanting to show 
how far Mr. More distinguished the capitate variety of K, Oenta’‘ 
Hum from the plant which is the principal subject of this paper ; 
for both grow abundantly in the localities named by Mr. More. 
Mr. James Lloyd has kindly sent me specimens of his 
Centaurium, K. capitata, Boem.,” from the Loire Infe- 
rieure ; and I have no hesitation in referring them to the capitate 
variety of JJ. Centaurium, in considering them quite distinct 
from the Isle of Wight Krythrcea with free filaments, Mr. Lloyd 
also sent me a specimen which had been given to him as K Cen^ 
tawium, mffrutioosa, Griseb. {Okironia suffmticosa, Salz.). I 
believe, with Mr, Lloyd, that this specimen must be referred to 
his AJ. capitata from the Loire Inferieure, whieh, as I have just 
observed, is a capitate variety of 

Since Willdenow’s time botanists have been unsuccessful in 
* Mr. More adds This is, I believe, the plant given in * Flora Yectensis* 
as wbich I have not succeeded in fining in the Isle of^Wight.** 

The stations given by Dr. Bromfield in ‘FL Vect.* are “Aluni Bay, between 
Grove’s Hotel and the sea ; Headon Hill, within twenty yards of Mr. Ward’s 
cottage ; sea-banks near Compton.” Dr. Snooke, in his ‘ FL Yectiana,* records 
»* Chironia Uttoralis,’' *‘I>wb.v£ Tufted Centaury,” from “ sea-banks near Comp- 
ton” (Snooke, ‘FLYeot.’ p. 12, 1823). Compton is east of and near Freshwater 

2a 2 
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refinding his cajpitata^ thougi they have frequently sought for 
it; it appears, therefore, that it is extinct. With the exception 
of this and the freshwater plant and two specimens of a similar 
one from the neighbourhood of Newhaven in Sussex, I know 
of no instance of an JErythrcea with similar characters. That these 
characters mark a distinct species I feel perfectly satisfied; and 
the description given in this paper will, I think, satisfy other 
botanists that I am correct in my conclusions. In accordance 
with the generally received rules of nomenclature, it would seem 
that the English plant must receive the specific name “ ca^itata f 
for I believe both it and the Q-erman plant agree sufficiently to 
constitute them two varieties of one and the same species. Which 
is the type ? The Berlin plant has been only once found, and 
has not been refound for more than half a century, and is pro- 
hahly extinct. The English plant has been found in two dis- 
tinct localities ; and in one of these at least it exists in abundance 
at the present time : it is also probable that it has a still more 
extended range. Unfortunately the name “ ” has been 

variously applied, and by existing botanists is now invariably 
given to a variety of another species. To give the simple name 

capiata'*y%o the Isle of Wight plant would therefore, in all 
probability, either consign it to oblivion, or to the liability of its 
being confounded with the variety of JEl. Centaurium, I have 
therefore given varietal names to both forms. 

It remains now to give the specific character and description, and, 
finally, to point out how the species differs from its neighbours. 

EBxmBijjjA OAPiTATA, Willd.—Caule (|-3 poll.) plerumque 
simplici et solitario erecto subangulato, foliis rosulatis ovatis 
ovato-oblongis obovatisve spathulatis obtusis 3~5-nervatis, foliis 
caulinis paucis connatis angustipribus, floribus subfasciculatis 
in capitulo dense cougestis sessiiibus numerosis cum bracteis 
obtusis intermixtis, bracteis exterioribus flores sequantibus vel 
superantibus, calyce corollaa tubo mquali, filamentis in imo tubi 
corollse insertis, stylo obliquo, quadrante parte ovarii sub anthesi 
exserto, capsula calycem excedeute. vel 

In pascuis apricis. 

Caulis smpe insuperioreparte ramumnudiuSGulumunumalter- 
umve capitulo terminatum emittet. 

The 03 aly other notice I oen findof any species of Bryihrcsahmig biennial 
is that given byBrotero in a long description of his E^yihrm oMoodes, where 
he says, “ radice annua, aut non rare biennis '' {Brot Bl. Lus, i. p. 277 ). *' 
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Var. a. “WiELDEirowiAisrA.— cafitata^ Willd. Bracteis acutis, 
laciniis ealycis lanceolato-subulatis, laciniis corollas eUiptico-lan- 
ceolatis acutis. Latet locus natalis. 

Var. /3. sPHiBEOCEPHAEA. — Bractcis subobtusis, laciniis calycis 
lanceolatis, laciniis eorollae oTalibus obtusis. On tbe downs of 
Bresb water, Isle of Wight, and Newbaven, Sussex. July, Aug. 

Description of Dnglish form (/3). — Annual or biennial. Boot 
fibrous, rigid, tapering, slightly branched, pale yellowish white. 
Stem usually simple and solitary, from J to 3 in. in height, erect, 
subangular, the angles formed by the decurrent margins of the 
leaves, and from the central nerve on the underside of each leaf, 
glabrous. Eoot-leaves numerous, forming a rosetfce, sessile, hori- 
zontal, flat or canaliculate, often curved, ovate or ovate- oblong, 
more or less spathulate, obtuse, entire, with three principal 
nerves reaching the apex of tbe leaf and forming three elevated 
ridges on the underside, the central nerve often forming an 
apiculus, glabrous, or with a few long hairs when young, darhish 
green, paler beneath ; the broader leaves five-nerved at the base, 
but the exterior nerves not reaching the apex of the leaf. Stem- 
leaves few and in pairs, subconnate, narrower and often -longer 
than the others. Blowers numerous, sessile, in a subfasciculate 
compact terminal head, formed of many bracteated imperfect 
cymes, the branches of which are suj)pressed, and the cymose 
character almost lost. Erom the outer bracts long-stalked 
secondary heads of flowers, which exceed the primary heads, are 
frequently produced, giving the appearance of the plant being pro- 
liferous. Bracts numerous, the outer leaf-like, often wider at the 
base, two or more of them equalling in length the head of flowers j 
inner bracts gradually decreasing in size, linear ; larger ones 
obtuse-apiculate, smaller ones acute. Calyx about equalling the 
corolla-tube, cylindrical, with minutely serrulate angles, five- 
lobed; lobes somewhat unequal, one-nerved, much longer than 
the tube, triangular-lanceolate, with narrow membranous borders, 
the border broadening below and sometimes minutely denticulate. 
Corolla-tube pale greenish yellow, hardly lengthening after 
flowering, equalling or shorter than the corolla-segments, which 
are oval, obtuse, concave, of a deep pink without, of a paler colour 
within. Under the microscope the pink colour on the back of 
the segments is seen to he produced by the pigment enclosed 
within very minute elongated cells. Stamens 5, shorter than the 
corolla-segments ; filaments thread-like, fiattish^ attached only at 
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the base of the tube of the corolla, perfectly free above. Anthers 
yellow, oval, spirally twisted when empty. Ovary cylindrical, 
about J of its upper portion exserted beyond the corolla-mouth 
at the time of flowering. Style oblique, short, thread-like, eylin- 
dricah Stigma greenish yellow, expanding into two roundish 
flattish lobes. Capsule cylindrical (obtuse ? ), tipped with the style, 
imperfectly two~eelled, about one third longer than the calyx, its 
lower two thirds invested with the enlarged mareescent corolla- 
tuhe. Seeds small, numerous, irregular in shape, subspheroid, 
angular, minutely reticulated, dark brown. — In England the 
plant grows among the short herbage of open chalk-downs and 
near the sea. It flowers in July and August, and is in fruit in 
September. It is abundant on the downs of Ereshwater towards 
the east and west. There are two specimens in Mr. Joseph 
Woods’s herbarium, from “near the signal-post at ISTewhaven, 
Sept, 9, 1836 ; ” they are named latifolia by Mr. Woods. The 
only other instance of the probable occurrence of JE. capifata var. 
sphiSTOcephala as an English plant has been furnished me by [the 
late] Mr. E. A. Pryor, who wrote that, in the Oxford Herbarium, 
he had examined some specimens, in which both he and Prof. 
Lawson believed the stamens to be inserted at the base of the 
corolla-tube. These specimens were, I believe, from Somersetshire. 

It may be presumed that the duration of the plant is both 
annual and biennial ; that it is biennial is proved by the following 
facts. Last season Mr. E, Stratton, at my request, kindly col- 
lected seeds from Ereshwater and sent them to Mr. H. 0. Watson, 
who in September last informed me that he had sown them in 
pots, that they had germinated and formed young plants, but 
that they had not thrown up any flowering-stem. On hearing 
this it occurred to me that the plant might be biennial ; and early 
in October last I paid a visit to Freshwater in the hopes of finding 
seedlings from nature’s last year’s sowing. I was soon rewarded 
by the sight of numerous healthy young plants in situ, a dozen 
of which I carefully took up and potted. I have sent three of 
these to Hew, and three to the Botanic gardens of Cambridge, 
There is every appearance of these young plants having germi- 
nated many months since ; the roots are strong, the leaves are 
well developed in the form of rosettes, but there is no sign of any 
flowering-stem. I could find no young plants of U, Ceniaurium 
or both which species grow abundantly in the same 

place where I gathered J?. cupitata var. sphmooephala. Without 
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fartlier experimeafe, I would nofc assutne that the latter is the 
only one of our native species of JErythma which is biennial. 
Should it be ascertained that B. eapitata var, spJwrooephala 
not stand alone in this peculiarity, there remain other characters 
by which it may be distinguished ; should the proof lie the other 
way, and it be found that B. capitata var. sphceroceplida ' is the 
only English biennial species, the character is a very marked one. 

I would conclude this paper by pointing out that B, capitata 
var. splicBrocepliala may be distinguished from B. Gentariwm^ var. 
capitata auct., by its narrower leaves, longer and subobtuse 
bracts, the outer ones equalling or exceeding the flower-heads, 
by its densely capitate, subfasciculate sessile flowers, its shorter 
corolla-tube, which does not exceed the calyx, by its filaments 
attached only at the base of the corolla-tube, by its shorter 
capsule, only three fourths of which are invested by the mar- 
cescent corolla-tube, &c. 

From B. littoralis, Er., B. capitata var. sph^rocepTiala may be 
distinguished by its broader and distinctly 3-nerved leaves, by its 
more humble growth, by its short corolla- tube, its filaments 
attached at the base of the corolla-tube, by its oblique style, 
its capsule not covered by the marcescent corolla-tube, by its 
roundish compact heads of flowers, &c. 

DESCRIPTION OP PLATE XV. 

Pigs. 1 and 2. Erythma capitata^ WiUd., var. sphmrocepJiala^ nob. 

3. Another plant of the same in fruit, with one central and two lateral 
main stems. 

4 and 5. The flower, magnified. 

6. Corolla of the same, laid open to show the insertion of the filaments. 

7. A small secondary flower-head in fruit. 

8. Capsule of E. capitaia, var. sphceroeephah, magnified, four lobes of the 

marcestfent corolla having been removed, and one left, to show the 
capsule exceeds the corolla-tube. 

9 and 10. The stem-leaves, slightly enlarged in fig. 10. 

11. Erythma Centatimm : the corolla laid open, to show the insertion of 
the filaments ; one of these has been bent down. Enlarged. 

12. A capsule of E. Centmrmm : one lobe of the marcescent corolla left 
in position (the four other lobes having been removed), to show that 
the capsule and the corolla-tube are about equal. 
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The Theory of the Growth of Cuttings ; illustrated hy Observa- 
tions on the Bramble, Bubiis fruficosm. By Beaitcjs 
DAEW iiir, B.L.S. 

[Read December 16, 1880.] 

Theory of the Growth of Cuttings, 

Whek” a cutting (for instance, a piece taken from the branch of 
a Willow) is placed in damp air, it produces roots at the low^er 
end, while the buds at the upper end grow out into branches. 
The question as to what are the causes which determine the roots 
and branches to grow at these places has lately attracted a good 
deal of attention among physiologists. The works which are of 
especial importance on the subject are Yochting’s * Organbildung 
im Pflanzenreich and Sachs's paper " Stoff und Porm der Pflan- 
zenorgane ” t. Sachs’s essay is in some measure a critique on 
Vdchting’s work, and the latter author has replied in a paper in 
the ^ Botanische Zeitnng ’ (1880, p. 593). 

Yochting divides cuttings into two chief classes. First, 
there may he cuttings which consist of a simple piece of stem or 
branch, without buds (which may be either absent or destroyed), 
and without those beginnings or rudiments of roots which are 
called in German Anlagen.” When such a cutting develops 
buds, they must of course be adventitious ones ; therefore both 
the branches and the roots produced by the cutting must be new 
growths, formed after the cutting has been separated from the 
mother plant. In these cuttings the roots tend to be developed 
at tbe basal J end (in ordinary cases that wliich was the lower 
end when the twig was attached to the plant), while the branches 
grow at the opposite or apical end. And these growths take 
place, in large measure, independently of the external forces, light 
and gravitation. Thus (to coniine the discussion to the effects 
of gravitation) the growth is of approximately the same character 
whether the cutting is placed with its basal end u|)wards or down- 
wards. When a branch is divided into a number of cuttings, 
each of which produces roots at its basal and branches at its apical 

*Boim,1878. 

t Acbeiten des bot. Inst, in Wiirzburg, 1880, p. 452. 

f *‘BasaP ' means the -end of a stem or branch which is nearest the root of 
the parent plant. Apical ” means the opposite end. 
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end, ererj one of tlie cuttings is capable of developing into a new 
individual : sucH an individualized portion of a brancb is called by 
Vochting liehenseinheii or Life-unit P At the point where tbe 
knife divides the branch it separates a mass of similar cells into 
two sets, viz. cells which form part of the base of the upper life- 
unit, and which therefore form roots, and others which belong to 
the apex of the lower unit, and which develop into buds. The con- 
clusion which Vochting arrives at as to this simple form of growth 
is thus given ^ “ A living vegetative cell which is capable of 

growth has not a specific and unalterable function.” The func- 
tion assumed by a cell depends on the morphological position 
which it occupies in the life-unit, as the most important con- 
dition.” 

The second class of cuttings are those which already possess 
^‘Anlagen” of two kinds— that is, buds and rudimentary roots. 
Here the same relations hold good. The buds near the apex of 
the life-unit develop rather than any others, and the root-rudi- 
ments near the base develop rather than those near the apex; 
and this takes place in great measure independently of the posi- 
tion with regard to gravitation occupied by the life-unit, 

Vochting gives this lawf: — “When there are a number of 
rudiments of equal strength and morphological rank, the energy 
of development of the individual rudiments will depend (as the 
chief condition) on their morphological position in the life-unit.” 

From a very large number of experiments, including both 
classes of cuttings, Vochting concludes that there is an innate 
hereditary tendency t in plants which leads to the production 
of roots at the basal and branches at the apical end of the life- 
unit. Besides this innate tendency, the external forces, gravita- 
tion and light, have an influence on the development of organs. 
Vochting § gives two laws formulating his conclusions as to the 
action of the external forces, the chief point being that the ex- 
ternal forces are of secondary importance in comparison to the 
innate growth-tendency . In summing up this part of the question, 

* ‘ Organbildung,’ p. 241. 

t Log, cit, p. 241. His second law about rudiments of unequal strength I 
have omitted. 

J Vochting’s term “ morfhologioal force ” seems to me a useful one to express 
the innate tendency to the production of organs in morphologically determined 
positions. • 

§ i^Rp243. 
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VoelitiBg concludes tliat a vegetative cell, or group of cells, has 
such a physical constitution that it requires a certain disturbing 
force (Anstoss) to make it develop into the rudiment of a root or 
bud. Disturbing forces or stimuli arise in the life-unit itself and 
influence the course of cell-division j but such stimuli may also 
come from external forces. 

This, though not any thing like a full account of Vochting’s 
results, may serve as an introduction to my own work. "With 
the same object, Sachs’s conclusions will be briefly summarized. 
The fundamental point of difference between Sachs’s and Vdeh- 
ting’s theories is, that Sachs does not believe in a hereditary 
growth-tendency. Instead of placing gravitation and light in the 
second rank of causes, Sachs believes that the growth of organs 
in the life- unit is entirely regulated by these external forces. 
According to his views the force of gravity, acting on the de- 
veloping cells of an organ, build up in it a predisposition to the 
production of roots and buds at the base and apex. This after- 
effect of gravitation he believes to produce the effects ascribed by 
Vochting to a hereditary morphological force. 

Sachs differs entirely from Vochting in the view he takes of the 
mode of action of the external forces. We have seen that Vdch- 
ting considers gravity as an “Anstoss” or stimulus, which tends 
to produce certain kinds of growth because of the physical con- 
stitution (materielle Aufbau) of the formative cells. Sachs’s 
theory rests on the belief that difference of material is a necessary 
concomitant of difference of form. According to this view, we 
must believe that the materials from which roots are formed are 
chemically (in a qualified sense, Ide. dt p. 456) different from those 
which supply branches. Sachs’s theory supposes that the growth 
of roots or buds at a given place will be determined by the dis- 
tribution of the root- and branch- forming materials ; and, further, 
that the distribution of these materials is regulated by the force 
of gravity. The root-material is, in a certain sense, geotropic, 
and flows downwards ^ the branch-material is apogeotropic (nega- 
tively geotropic) and flows upwards. The impulses which cause 
the formative materials to flow in these directions are supposed to 
continue as an after-effect of the force of gravity ; so that the pro- 
duction of roots at the basal end of a cutting hung upside down is 
an after-effect of the original tendency of the root-material to flow 
downwards. 

p. 474. ^ 
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Witli this part of Sachs^s theory I am not specially concerned ; 
my chief object was te determine whether the phenomena of 
growth in a cutting are the expression of a morphological force, 
or are produced by the after-effect of gravitation. 

Observations and JSxperiments on the Bramble, 

For reasons that will appear later on, I wished to study the 
behaviour of cuttings in relation to the natural mode of growth 
of their parent plants : with this object I chose the Bramble for 
observation, because of its habit of forming roots at the end of 
its branches. This curious habit does not seem to have attracted 
much attention from botanists. It is briefly described by 
Duhamel*, also by N'ees and Weihef, who refer to a mention of 
it in Pliny. 

LeesJ mentions the rooting of the branches in his paper, “ On 
the Mode of Growth of the British Pruticose Brambles.^^ The 
chief point of interest is, that the branches are by no means 
always biennial ; the barren rooting-branches may produce barren 
side-shoots, which flower in the third year and then die ; or the 
barren shoot, after flowering in the second year, may send out 
barren shoots in the third year, which do not flower until the 
fourth year § ; and, under certain circumstances, life may be pro- 
longed for at least five or six years. 

Bell Salter’s “ Observations on the Genus ” || contain 
Some remarks on the habits of growth of Brambles. He describes 
the ordinary habit of JS. discolor (Weihe & Nees), “ the commonest 
of our English brambles,” and agrees in the main with Lees as 
to the way in which the growth continues for several years. 

Taucher^ mentions this mode of reproduction as common to 
Bubus fruticosus^ ccesius, villosus, laciniatiis, hispidus^ smi, gene- 
rally speaking, to the biennial class of Bubus with palmate leaves. 

More recently, Germain de St. Pierre ** has called attention to 
the rooting of the Bramble, and gives a general description of the 
process. 

The essential facts are, briefly, that the end of the shoot makes 

**' * Traits des Arbres,’ tom. ii. p. 233 (1755). 

t Eubi Gt'ermanici, 1822-27, Introd. p. 4. 

I Proc, Bot. Society Edinburgh, March 9th, 1843, vol. i. p. 171. 

§ He describes six modes of branching. 

I 'The ‘ Phytologist/ voL ii p. 91 (1845). 

^ ‘Histoire Pbysiologiqne des Plantes dEurope/ 1841, t, ii. p. 272. 

Bull. Soc. Bot. de France, t. xxii. 1875, Seance Extr. d’ Angers, pi. Hii. 
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its way into tlie soil, where it puts out numerous strong roots, 
wliicli fix it firmly in its place. The roots may arise within a few 
millimetres from the apex, and extend for some two or three centi- 
metres. If a 'well-rooted bramble-shoot be pulled up, the growing 
end of the shoot may be seen surrounded by a nest of radiating 
roots ; this growmg end rests during the winter months, and shoots 
up into a new branch in the spring (Vaucher and Germain de St. 
Pierre). The end of the shoot is much thickened, and is covered 
with scale-like rudimentary leaves, and with small prickles densely 
crowded together; it forms, as Germain de St. Pierre calls it, a 
“ tulerole hulbiforme,^'^ supplying a store of nutriment for the new 
growth in the following spring. Branches which have not yet pro- 
duced roots, but which have grown in shady places, such as 
among tufts of coarse grass, present a peculiar appearance, which 
precedes the production of roots ; the shoot does not taper, but is 
cylindrical, or even thicker at the apex than further back; it is 
generally pale in colour from being semietiolated, and its leaves 
are dwarfed or scale-like. Germain de St. Pierre notices this fact. 

The natural growth of roots in the Bramble differs strikingly 
from their growth in an ordinary life-unit or cutting ; for in all 
ordinary cases the roots grow at the basal end, whereas in the 
Bramble they are developed at the apex of the branch. It may 
be objected that since the growing end of the Bramble develops 
into a new growth in the spring, the autumnal roots are potentially 
at the base of a future branch, and not at the apex of the present 
one,' If we look at the facts by the light of Sachs’s theory, that the 
materials for the formation of roots and branches are endowed 
with specific powers of flowing in different directions, we shall he 
obliged to consider the growth at the apex of the bramble-branch 
as true apical growth; since the flow of formative material can 
have nothing to do with the future continuation of the branch, 
but must have taken place in the existing part of the branch, and 
therefore towards the existing apex. It is sufficient for my pur- 
pose to be able to say that the roots appear at what is, for the 
time being, the apex of the shoot. 

It is the long trailing branches of the Bramble which usually 
reach the soil and take root ; and since these branches must neces- 
sarily have been directed downwards during the latter part of their 
period of growth, it naturally occurs to one as probable that the 
roots may be developed at the apex of the branch in obedience to 
gravitation Por if gravitation and its after-effect determine 



THEOEY OE THE 0EOWTH OE CTJTTIKGS. 411 

the distribution of roots, then their growth at the lower end 
of a bramble-branch would correspond with their growth at the 
lower end of a cutting. But further observation of the habits of 
the Bramble make it almost certain that this cannot be the case. 
Where a Bramble grows on a steep bank, a large number of the 
branches grow simply down the slope, a further number grow more 
or less horizontally along the bank and ultimately grow down 
hill. But a few branches will be found which grow up the slope, 
and some of these form roots. I have observed this fact among 
the Brambles clothing a steep bank, cut in the chalk, many parts 
of which are inclined at 55° to 65°. 

The following are the details of some observed cases. The 
measurements are taken from the root of the plant to which the 
branch belongs. At the apical end of the branch the measure- 
ments are taken to the surface of the soil where the branch enters 
it, which is almost equivalent to the spot where the roots are pro- 
duced. 

1. A branch grew well above the horizon for several feet, 
then 6 inches at 10° above the horizon, ending with a single inch 
2° or 3° below the horizon, and then produced roots. 

2. Grew for 2 feet 10 inches nearly vertically upwards (includ- 
ing the parent branch, from which the branch which ultimately 
took root sprung), then 8 inches at 15° below the horizon, and 
produced roots. 

3. Grew upwards and highly inclined for 2 feet 3 inches, then 
8-9 inches at 5° below the horizon, and produced roots, 

4. The first 4 feet were at 10° above the horizon, then came 
1 foot 2 inches, which formed a curve (concave towards the bank) 
^whose chord was at 65°. The terminal 2 inches were at 5° below 
the horizon ; and the extremity had taken root. 

5. The first 1 foot 6 inches were at 60° above the horizon, then 
came 2 feet 3 inches horizontal, then 2 feet 8 inches 30° above, and 
at last 2 or 3 inches at 5° below the horizon, then the roots at 
the end. 

It seems hardly possible that the terminal portion (from 1 to 
9 inches in length), being a few degrees below the horizon, can 
determine the production of roots at the apex, We must, I 
think, conclude that when the apex of a branch can, as in these 
cases, reach the soil without hanging downwards, it is able to 
produce roots at the apex. This is quite inconsistent with the 
belief that tbe distribution of root-development is determined 
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by gravitation ; since tie relation between the chief direction of 
growth and the force of gravity is exactly reversed in the above 
cases when compared with the rooting of pendent bramble- 
branches. It seems only explicable according to Vochting’s law, 
that there is a tendency to the production of organs in certain 
morphological positions, a tendency in large measure independent 
of external forces. This conclusion is supported by the results of 
the following experiments 

Two Brambles, which were growing horizontally, or slightly 
above the horizon, were (Sept. 14 and 23) tied apex upwards to 
vertical sticks. They were at first wrapped up in yew-branches ; 
but as this did not seem to give the necessary amount of dampness 
nor to exclude enough light, they were subsequently covered up 
with damp moss, which was wrapped round with waterproof cloth. 
At one time both of them bent over so as to become nearly hori- 
zontal, and were then tied up again so as to remain vertical. They 
remained in this position until Nov. 16. It was then feared that 
the cold weather would prevent the development of the rudi- 
mentary roots, which could just be distinguished, and they were 
accordingly freed from their connexion with the parent plant, 
the apex remaining uninjured. They were placed in damp air 
and kept dark, the cut ends being immersed in water. Under these 
conditions, in an ordinary room, a root, about a centimetre in 
length, was (Nov. 22) developed at the apex of one of them ; and 
by Nov. 26 the terminal 4 cm. was studded over with roots break- 
ing through the epidermis. The growth at the apex of the branch 
seemed to be checked, and several minute root-bearing shoots 
were developed in the axils of the terminal leaves. 

In concluding that there is a morphological force in the Bramble ^ 
which leads to the production of roots at the apical end of the 
branches, I am far from denying that gravitation has an effect on 
their production. At the same time that the above-described expe- 
riment was made, two other Brambles were tied (Sept. 14) apex 
downwards to vertical sticks, and were covered with moss and yew- 
branches. On Oct. 14th one of them had produced a number of 
strong roots at its apexj the other one had grown out below the 
mass of moss &c. and had not rooted. This fact makes me sus- 
pect that gravitation is an accessory stimulus for the production 
of roots at the apex. This question I hope to decide next 
autumn. 
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Observations on Cuttings and Mutilated Branches of the 
Bramble. 

The secondary branches which develop wlien the end of the 
primary branch is injured are of two types, which, however, 
graduate into one another. The first kind is the ordinary leaf- 
bearing branch, which does not differ from the primary or parent 
branch. The second type may be called a root-bearing branch*. 

I found two examples of this kind springing from the apical buds 
of a branch which hung down into amass of thick vegetation. 
The end of the primary branch had become etiolated and thickened, 
but had been in some way injured before it could produce its 
roots. The result was that the two most apical buds had grown 
into semi-etiolated, root-producing branches. These are distin- 
guished by being short (12 and 7 millims.), thick (3 or 4 mm.), and 
club-shaped, u e. thicker at the apex than the base, by having scale- 
like leaves, and by producing a crown of rudimentary roots at their 
club-like ends. In fact they differ from an ordinary side-branch 
exactly as the root-bearing extremity of the primary branch differs 
from a common leaf -bearing branch. This type of root-bearing 
branches I have frequently produced artificially ; but the above 
is the only instance occurring in a state of nature which I have 
met with. 

!Pigs. 1 & 2 (p. 414) will give an idea of the general appearance 
of these curious objects. Fig. 2 is drawn from the above-men- 
tioned branch tied vertically up in damp moss, and which p>roduced 
a few side-shoots. 

In the other cases which I have observed of primary branches 
injured in a state of nature, the root-bearing secondary branches 
were not of the pure root-bearing type, but rather leaf-bearing 
branches, which ultimately became root-bearers. Thus I found a 
primary branch which seemed to have been injured by being trodden 
on, and the most apical bud had grown into a thin cylindrical 
branch 9 centims. long, which had then developed roots. Another 
injured Bramble had produced, from near its apex, a side-shoot 
. 17| centims. in length, which in like manner bore roots at its 
extremity. 

* It is probatly to this type that Bell Salter refers {ibid.) when he says : — 

The part nearest the end bears no buds, as a general rule, capable of pro- 
ducing shoots, but only of rooting; for I know, from very recent observation, 
that not only the extreme point, but also the buds near it, are capable of rooting, 
and occasionally do so.” 
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Fig, 1. Boot-bearing elioot produced by a bramble-cutting made from a depend- 
ing branch, but placed apex upwards in the jar. B, the cutting ; 
S, one of its scale-like leaves, in the axil of which the side-shoot is 
produced ; s s, the tuft of scale-like leaves at the end of the side- 
shoot ; s, the similar scales from among which the roots, r, are 
produced. 

Fig. 2, Boot-bearing aide-shoot, produced from the Bramble tied vertically, up 
in damp moss (see p. 412). {Che main branch has been out off on the 
apical side of the shoot, and the leaf from whose a^ it grows has 
been removed. Lettering as in fig. 1. 

Or such cases as the folio wing occur. A hramble-brauch, being 
injured, produced branches from the three m ost apical buds. Gf 
these one was 123 centims. long, and bad developed roots at its 
apex ; then the apex seems to have become unhealthy, for, 
7 centims. from the end, it bad produced a tertiary branch 
16 centims. long, whicb also developed roots at its apex. It is 
probable that in the first-described case the damp and dark 
situation into which the end of the primary branch had grown 
caused the side-shoots to assume at once a root -producing cha- 
racter, while in the other cases the side-branches (like the main 
branch) do not produce roots until they have found a suitable 
situation. 

It is this tendency to produce root-bearing shoots which makes 
it possible to study the growth of roots in the Bramble by means 
of cuttings. 

The experiments with cuttings were made according to Voch- 
ting’s method, Pieces of Bramble, generally about 40 centims. in 
length, were hung vertically inside tall glass jars. The air was 
kept damp by a lining of filter-paper, which was constantly mois- 
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tened by a few centimetres of water at the bottom of the jar; The 
vessels containing the cuttings were then placed in the dark, 
either in an ordinary room or a cool greenhouse. 

Unfortunately but few experiments were made before the frosts 
killed the buds on all the Brambles in the neighbourhood, so that 
further work was impossible. 

Exp. I, — Sept. 6th. Four cuttings were made, each being 
40 centims. in length, and consisting of well-formed wood, the 
turgescent parts near the apex of the branches being removed. 

1. Grew nearly vertically upwards. Placed apex downwards 
in the jar. The most apical bud grew out with a branch, hut no 
roots were developed. 

2. Greiw about 10° above the horizon. Placed apex upwards. 
The most apical bud did not develop, but the next one grew out into 
a thick shoot, 15 millims. in length, which, on Oct. 11th, bore two 
small roots, growing out at 5 to 6 millims. from the apex and 
from the lower side of the shoot. 

3. Grew originally 10°-20° below the horizon. Hung apex 
downwards. On Sept. 23 the three most apical buds had deve- 
loped into shoots, which curled up apogeotropically. The apical 
shoot was the best developed, being 14 millims. long and 5*5 thick 
at its base. All three had produced roots 2 to 5 millims. long, grow- 
ing chiefly from the lower side of the new shoot. The root-pro- 
duction was more vigorous than in 2. 

4. Thin shoot growing 20°-30° below the horizon. Hung apex 
upwards. On Sept. 21 its apical bud had produced a shoot 
15 millims. in length, which, however, never produced roots. 

The production of roots from the side-shoot (2) is not conclusive 
that the root-growth tends to take place at the apical end of the 
cutting when tlie apex is upwards ; for, since the most apical bud 
did not deTelop, there was a piece of stem above the developing 2nd 
bud, so that a believer in the action of gravity might say that the 
formative materials flowed down from this piece of stem to the hud. 

Exp. — The next experiment was made entirely with such 
parts of branches as had grown inclined above the horizon, and 
they were all at first hung the apex upwards. They were all 
about 40 centims. long ; and after a soaking in water for 16 hours 
(apex upwards) they were placed in the jars on Sept. 23. 

1. On Oct. 4th the apical bud had grown best, although badly, 
but bad produced no roots. It was now hung in the inverse 
position ; and on Hov. 3rd (possibly some days earlier) the apical 
shoot had produced a few small roots. 

XIHIT. JOUEN. — BOTA.-NT, Toil. XTIII. 2 h 
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2. The most apical bud, 3 centims. from the end of the cutting, 
was the only one which was developed ; and on ITov. 9th it had 
grown into a shoot 4 centims, long, 3 millims. thick at the base, 
and tapering towards the tip. At 9 millims. from the apex of 
this shoot was a shining projection, which was proved by micro- 
scopical examination to be the rudiment of a root. I had ob- 
served this swelling several days previously ; but as it had shown 
no signs of increasing in size I thought it useless to continue the 
experiment, 

3. The most apical bud did not develop ; the next three buds, 
distant 15, 28, and 34*5 centims. from the apex, were well deve- 
loped on Oct. 24. The most apical shoot was 25 millims. in length 
to the tip of its scale-like leaves, 7 millims. thick, and had two or 
three roots growing out from its lower side, and many others just 
visible as rudiments. The other tw^o shoots showed no sign of 
root-formation. This case is irreconcilable with the belief that 
the root-forming matter in the cutting tends to flow down- 
wards; for if this were the ease, the lower, not the uppermost, 
shoot would have produced roots. We may therefore attach more 
value to the ease of bramble Ko. 2 in the first experiment (see 

4. The apical bud, 25 millims. from the end, was the only one 
which developed ; and on Nov. 9th it had grown into a shoot 
5 centims. long, 5 millims. thick at its base, and tapering towards 
the tip. At 8 and 13 millims. from the tip were two shining 
swellings, about 1 millim. in height, which were proved microsco- 
pically to he undeveloped roots. 

5 & 6. The most apicaV^ developed in both, but decayed 
without rooting. 

7. Oct. 4th, the apical bud was developed, but had not rooted. 
It was then hung in the inverse position ; and on Oct. 20fch it had 
made a few small roots. 

As already pointed out, the cases such as No. 2 in Experiment I, 
and No. 3 in Experiment II. are not quite conclusive ; but Nos. 2 
and 4 in the second experiment leave no room for doubt. The part 
of the branch from which the root-bearing side-shoot was deve- 
loped had always grown above the horizon ; it had hung apex 
upwards during its life as a cutting; the shoot was developed 
from the most apical bud, close to the end of the cutting ; and 
the rudiments of roots were developed near the apices of these 
side-shoots 

* Some other expermieiits were made on cuttings and mutilated branches 
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Before finallj giving the conclusions for which these facts give 
part of the data, it will be well to state clearly what is meant by 
the after-effect of gravitation, which is not a well-defined term. 
Thus, for instance, Ydchting ^ believes that his innate growth- 
force has arisen as a “ gradually accumulated function ” of gravi- 
tation, and light. Such an effect might, no doubt, be called an 
after-effect ; but it is not in this sense that I use the word : I take 
it to mean the growth-tendencies which are produced in an organ 
through the action of gravitation during the develojgment of the 
constituent cells of the organ in question. It is in this sense that 
Sachs t alludes to the effect produced by the previous action of 
gravitation; for he speaks of an organ kept in slow rotation during 
its growth as being thus freed from the predisposing influence of 
gravitation. 

Since, then, we have seen that Brambles, whether they have 
grown above or below the horizon, tend to produce both leaf- 
bearing and root-bearing branches near the apex, we cannot 
account for the fact through the after-effect of gravitation, bub 
must believe in some internal morphological force. 

Thus the result of the experiments confirms the conclusions 
arrived at with regard to the normal growth of roots at the end 
of branches (see p. 412). 

Tbchting has made the interesting observation (Bot. Zeitung, 
1880, p. 595) that cuttings made from branches of weeping varieties 
of various trees behave like cuttings of ordinary trees, and produce 
roots at their base and branches at their apex. This fact shows 
that the distribution of root-growth and branch-growth is exactly 
the reverse of that in ordinary cuttings, when considered in relation 
to gramtation ; but it does not, I think, prove the existence of a 
morphological force. It might be assumed, by a modification of 
Sacha’s hypothesis, that the sensitiveness to gravitation has been 
reversed in the branches of weeping trees, and that the tendency 
to produce shoots at the apex is a consequence of this kind of 
sensitiveness. The cutting of a weeping tree would thus differ 
from an ordinary cutting just as an apogeotropic organ differs 
from a geotropic organ, in having a reversed sensitiveness to 
gravitation. But such an objection cannot be urged against the 

which had grown apex downwards in a dependent position, with the result 
that the most apical buds grew into side-shoots, which assumed in some cases a 
root-hearing character. 

^ Bot. Zeitung, 1880, p. 696 : “ Bine allmahlioh aocumulirte Function der 
genannten beiden Krafte.” t Xoc. p. 475. 
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conclusions witli regard to the growth of Brambles; fora Bramble, 
which may be said to produce weeping and erect branches on a 
single plant, could not, by any kind of sensitiveness to gravita- 
tion, always produce its roots at the apex of the branches. 

The second object which I had in view in working at the Bramble 
was to answer the questions, Why is it that a ■ plant is divisible 
into cuttings having certain growth-tendencies ? How can it help 
the plant in its normal growth, to possess the properties which 
exist in the artificially produced life-unit ? I have been able to 
form a hypothesis with regard to the Bramble which may prove to 
be applicable to other plants. When any injury happens to the 
apical end of a bramble -branch (the basal end being in continuity 
with the parent plant), one or more buds grow out into side- 
branches. These side-branches may either be ordinary leaf- 
bearing or else root-bearing branches. In either case they perform 
the function which the injured part of the parent branch would 
have performed. And this power of carrying on the function of 
a part, in spite of an injury received, must clearly he advantageons 
to the plant The question then arises, Which bud is in the 
best position to carry on the disturbed function ? And it seems 
quite clear that the buds morphologically nearest to the apex must 
be in the best position for carrying on the function of the apex. 
If, for instance, a branch growing down towards the earth is in- 
jured, and thus prevented from bearing roots at its natural apex, 
the most apical bud will he in the best position for producing a 
rooting branch at least cost of growth. Again, the distribution 
of the Bramble is facilitated by the power which the branches have 
of creeping along the ground, and taking root many feet ( 0 . y., 
8 feet) disl^nt from the parent plant. If such a branch is 
injured, the most apical bud will he in the best position for con- 
tinuing the duty of providing for the distribution of the plant, 
and thus carrying out this function of the injured apex. 

* Voclating says (' Organbildmig,’ p. 107) that ” If the actually or poten- 
tially unlimited growth of the stem or root is interrupted by section, it (the 
growth) is continued at the ends thus formed, either by rudiments (Anlagcn) 
already present there or by new formations. The roots at the apical end of 
a root, and at the apical end of a branch, represent the continuation of tlio 
interrupted apical growth of the root; the buds at the apical end of a branch, 
or at the basal end of a root-cutting, represent the continuation of the inter- 
rupted apical growth of the branch.” (The phrase which I have translated 
“ represent the continuation ” &c. is “stellen die Folge der TJutorbrochung dea 
Spitzenwachsthums . . . dar.”) 
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The same kind of argument miglit, I believe, be applied when 
any other function of a branch is interrupted through injury. 

If this conclusion as to the growth of the most apical bud on 
mutilated branches of the Bramble be correct, it may, I believe, be 
directly applied to explain the growth of bramble-cuttings. 

In a bramble-cutting the only growth which takes place, whether 
of roots or branches, tends to occur at the apical end. Such a 
cutting resembles, in fact, one of the above-mentioned mutilated 
branches, except in that it has been separated at its base from the 
parent plant. And the morphological force which resides in the 
cutting is the same thing as the regenerative impulse which makes 
the more apical buds take up and continue the function of a 
branch whose apical part has been injured. 


A Eevision of the G-enus Vilrissea, By Willia-M Phiilips, F.L.S. 

[Abstract. Read January 20, 1881.] 

Ih this communication the author in his introduction reviews the 
genus as established by the late E. Fries of Sweden ; and he refers 
to the various species added by subsequent writers. He notices 
the curious characteristic phenomenon of their projecting their 
long slender sporidia with great force, and their giving a velvety 
appearance to the hymenium when removed from the water in 
which they grow. Crouaii’s Vibrissea Quernisaci differs in form 
from the genus as originally defined by the absence of a stipes ; 
and hence some authorities have inclined generically to separate 
it ; but Mr. Phillips finds it projects its sporidia, and for this 
and other reasons retains it and three other species in a sessile 
division of the genus. He selects V. truncorum as a typical form, 
and describes in detail its minute structure and other j^eculiarities. 
Thereafter he amends the definition of the genus as follows : — 

Vibrissea, amend. — Aquatic fungi (except F, rimarum') bearing 

the exposed hymenium on a plane or cup-shaped membranous receptacle, 
stipitate or sessile, fleshy in texture, firm, ejecting from the asci slender 
elongated sporidia, which often remain attached by their extremities to the 
surface of the hymenium, giving it a velvety appearance, Eah On decayed 
w^ood, submerged in water. 

Descriptions of eight stipitate and four sessile species follow ; 
and V. Fersooni^ Oorda, and V.puhescens, Eabh., are rejected. The 
paper in full, with plates, will appear in the Society’s " Transac- 
tions.’ 

link. JOTTBH.' — ^BOTANY, TOI». XVIII. 2 I 
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On the Power possessed by Leaves of placing tbea’iseives at Bight 

Angles to the Direction of Incident Light. By Fbakois 

Dabwik, F.L.S. 

[UeadDeoember 16, ]880.] 

It is well known that certain organs of plants have the power of 
growing in oblique or horizontal directions. The rhizomes of 
many plants extend horizontally under ground, thus growing at 
right angles to the direction of gravitation instead of parallel 
to it, like ordinary geo tropic or apogeotropic* stems and roots. 
When the obliquely-growing organ is above ground the case 
becomes more complex ; for here it is not only growing obliquely 
with respect to the gravitation, but also with respect to the chief 
portion of incident light, namely that which comes from the 
zenith. 

A seedling radish growing in open ground may illustrate the 
case. The hypocotyl grows vertically upwards, being both apo- 
geofcropic and heliotropie, and therefore growing parallel to the 
incident light which falls on it from above, and also to the line of 
gravitation. But the cotyledons place themselves in a neaiply 
accurately horizontal position, at right angles both to the line of 
gravitation and to the light. It will he founds however, that it 
is the direction of the light, and not that of gravitation, which 
determines the position of the cotyledons ; for if the seedling he 
placed (with due precautions) before an oblique lateral light its 
cotyledons adjust themselves so that their surfaces are once 
more at right angles to the direction of the light. 

The following investigation is an attempt to arrive at a clearer 
conception of the nature of the power which leaves possess of 
thus placing themselves at right angles to the direction of in- 
cident light. 

It wall first be necessary to give, as an introduction to my own 
work, a short account of the state of knowledge on the subject. 

The two chief theories which I shall have to consider are 
those of A. B, Frank and of Be Tries. Frank t supposes that, 

* Geofcropic is used to mean ^odtivd^ geotropie, apogeotropie to mean 
geotropie, in accordance with the terminology used in ‘The Power 
of MoTement in Plants/ by 0. Darwin, assisted by F. Darwin, 1880, p. 5. 

t Die naturliohe wagerechte Richtung von Pflan25enth6ileii Leipzig, 1870. 
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besides the ordinary and well known forms of growth, geotropism 
and heliotropism, through which organs place themselves in the 
line of the earth’s radius, or parallel to the incident light, as the 
case may be, there are special forms of growth, called transverse 
geotropism.and transverse heliotropism. An organ which grows - 
transverse-geotropically places itself horizontally ; it has an 
inherent tendency to be horizontal, in the same way that the hypo- 
cotyl of a seedling has an inherent tendency to grow vertically 
upwards. In the same way a transversely heliotropic organ has 
an inherent tendency to place itself at right angles tOj instead of 
parallel to, the direction of incident light. It may be said that 
this is no explanation at all ; and this is true in a certain sense. 
But there is no reason why it should be more unsatisfactory than 
the accepted explanation of the vertical growth of stems and 
roots, namely that they have an inherent power of growing in 
these directions Another explanation of the facts is that given 
by De Vries, in his paper On the Direction of Bilaterally 
Symmetrical Organs” f- The work in question is in great measure 
a criticism on Brank’s views, and proposes a theory of an entirely 
opposite character. De Vries believes it to be, quite unnecessary 
to assume the existence of special forms of growth as Brank 
has done, and that the old forms of growth, positive and nega- 
tive geo- and heliotropism, can, under certain conditions, account 
for oblique or horizontal growth. He thinks that Brank has 
neglected a possible explanation of the phenomena in the com- 
binations and antagonisms which occur among the ordinary 
heliotropic and geotropic forces. Thus an organ might be 
apheliotropicj and apogeotropic, and wlieu exposed to a zenith- 
illumination might remain horizontal in consequence of the 
balance between the apheliotropic tendency to grow away from 
the zenith, and the equal and opposite apogeotropic tendency to 
grow towards it. 

De Vries’s work also shows the existence of two forms of 
growth, independent of gravitation and light, which, he believes, 

^ The essential part of E’ranh’s doctrine is accepted by my father in The 
Power of Movement in Plants,’ p. 438. 

t ‘XJeber einige tFrsachen der Bichtimg bilateralsymmetrischeiv Pflanzen- 
theile,’ Arbeiten des bot. Instituts in Wiirzbm'g, Heft ii., 1872. 

f Apheliotropism is a convenient term, used instead of negative heliotropism. 
When used without the prefix apo-, positive heUoti*opism is meant. See ‘ The 
Power of Movement in Plants,’ 

2i2 
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play an important part in the formation of the balance between 
opposite tendencies just alluded to, These forms of growth are 
epimsfj/ and Jiyponasty. An organ is said to be epinastic, in 
De VrieS’s sense, when the longitudinal growth of the upper 
half exceeds the growth in length of the lower half; epinasty, if 
unopposed, will therefore result iu the organ becoming convex 
above and curving downwards, Hyponasty is the reverse o£ 
epinasty ; that is to say, the organ curves upwards, owing to the 
lower increasing more than the upper half in length* 

JVank subsequently replied to Be Vines* s criticism, and was 
again answered by Be Vries. I shall not attempt to give any 
abstract of this discussion, though some points in it will be 
touched on latei\ 

I have purposely given Be Vries’s theory in the simplest and 
cxmdest form, because this suffices to show the contrast between 
it and Brank’s views ; and this kind of exposition is enough to 
give an idea of the point from which I began my work* Be Vries 
is careful to state that his views are only put forward as possible 
solutions of the problems. He points out the coexistence of a 
number of opposing growth-tendencies, and suggests how they 
miyJit produce equilibrium. He does not intend bis views to be 
applied to any special cases. He points out that a quantitative 
estimate of the opposing tendencies would be necessary before 
any special explanations could be possible. 

The same pripeiple which Be Vries has formulated finds a 
prominent place in Sachs’s paper, TJeber orthotrope und pla- 
giotrope Pflanzentheile ” Thus, in explaining the power which 
has of pkcing it^^^^ at right angles to 

incident light, he says (p. 239) that the plagiotropism (hero equi- 
valent to obliquity) of Ifarchantia maj be regarded as a posi- 
tion resulting from negative geotropism, lieliotropism (on the 
underside), and epinasty on the upper or light side. In the 
same way (p. 276), speaking more generally, he describes an organ 
as plagiofcropic when it is negatively heliotropic, and at the same 
time negatively geotropic. The negative lieliotropism seeks to 
bend it downwards, the negative geotropism upwards; thus, 
according to the specific sensitiveness to gravitation and light, 
and according to the intensity and direction of the latter, the 
organ will take up an oblique or horizontal position of equili- 

* ‘ Arbeiten de» bot. Instituts in Wiirzburg/ Bd. ii. Hft. ii., 1879. 
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briiim* These extracts show that Sachs is, on the whole, in 
favour of an explanation in accordance with De Yries*s views 
and opposed to that of IVank. There is, however, a feature 
in Sachs’s views which does not occur in De Vries’s; and this is 
the importance which Sachs attaches to the existence of specific 
sensitiveness to gravitation and light. 

Fig.l. Fig. 2. 




Diagrams illustrating diferent degrees of sensitiveness to light and gravitation, 

If AB in fig. 1 represents an organ which places itself so that 
it is at right angles to the incident light, and if Or represents 
the vertical direction in which gravity acts*, the specific sensi- 
tiveness to light is such that it requires the light to act with its 
greatest force, i. e, at right angles, in order to produce aphelio- 
tropic tendency strong enough to resist and balance the apogeo- 
tropic tendency ; and the specific sensitiveness to gravitation is 
sucli that even when the organ is oblique, and when, therefore, 
the stimulus of gravitation must be feeble, the amount of apogeo- 
tropic action called into play is enough to balance the aphelio- 
tropism produced by the light. 

The organ CD, shown in fig. 2, assumes a horizontal instead of 
an oblique position, because its specific sensitiveness to light and 
gravitation are different to those of AB : it is more sensitive to 
light and less so to gravitation; so that an amount of aphelio- 
tropism sufficient to balance the apogeotropism is produced by 
the weakened stimulus of oblique rays of light, and the necessary 
amount of apogeotropism is not produced until the organ is in 

* The barbs of the arrows are made to represent the directions in which 
light and gravitation tend to cause the organ to bend ; the steins of the arrows 
give the angles at which light and gravitation act, 



4i24i MB. S’. DABWIK OK THIS POSITIOK OF 

the most favourable position foi* the action of gravity, 
horizontal. 

I have dwelt on this view of specific sensitiveness, not only in 
order to give a clearer notion of Sachs^s views, but because it 
leads on, as he himself states (p. 282), to the belief that light 
and gravitation act merely as stimuli Seize ”) on the organs of 
plants, the nature of the resulting behaviour of the plant being 
determined by the inner nature of the organ — as, for example, the 
tiniform stimulus of gravitation is translated by a stem into a 
command to grow upwards, by a root into a command to grow 
downwards. And this theory of gravitation and light acting as 
stimuli is so necessary to the views which I hold on the subject, 
that I am glad to be able to give it the support of Sachs’s opinion. 

The Object of the present Eesearoh is, by observation of such 
orgaus as place themselves at right angles to the direction of the 
incident light, to determine whether the ** Transversal-Heliotro- 
pismus” theory of [Frank, or the balancement theories of De 
Vries and Sachs, is most in accox’dance with the facts. 

It should be clearly understood that, in speaking of Prank’s 
theory, I do hot include his ideas about polarity, by means of 
which he seeks to explain transverse heliotropism and geotropism. 
I refer merely to the belief that a specialform of heliotropism 
eristSj in accordance with which an organ places itself at right 
angles to the light instead of parallel to it ; and this I take 
to be the essential and important part of Prank’s views. • 
Pto o/* which I have employed is 

essentiaily the same as that which lias been employed in Sachs’s 
laboratory for the study of ordinary heliotropism. The appa- 
ratus used for this xxurpose by Muller of Thurgau (* Plora,’ 1876) 
consisted of a cylinder rotating slowly about its longitudinal axis, 
on which the seedlings under observation were growui. The 
cylinder was placed at a window^ ; and the jxlants were protected 
from all illumination except such as fell on them in a direction 
parallel to the axis of rotation. The cylinder rotated so slowdy'^ 
that no centrifugal effect was produced on the plants; but 
rapidly enough to destroy all geotropie action. The seedlings 
were therefore entirely free to obey the stimulus of light ; aiid 
their heliotropic curvature was not liable to be influenced by 
gravitation, as is the case under ordinary circumstances. The 
principle on which the stimulus of gravitation can be avoided has 
^ One revolution in 20' in my experiments. 
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been fully discussed by Sachsen bis paper, Ueber A ussebliessung 
der geotropischen imd beliotropisehen .Kruminungen ’’ The 
bistory of the subject is there given ; and a quotation from Sachs’s 
^ Experimental Physiologic ’ (1865) shows that the priuciple of 
slow rotation was fully understood by him at that time* * * § He 
points out (p. 107 1) “ that before any curvature, and before a 
perceptible amount of growth could occur” • . , . the plant 
would be in a reversed position.” Thus any tendency to cur- 
vature which had been generated in the first position would be 
destroyed in the second position, and the plant would have no 
geotropic tendency of any kind. 

Sachs is acquainted with John Himter’s experiments only as 
quoted by Dutrocbet, and has not been able to see the original 
paper. And as Dutrocbet quite misrepresents Hunter’s meaning, 
it may be worth while to show that ’‘Hunter had a clear concep- 
tion of the principle of slow rotation. He describes the means 
by which a basket of earth containing germinating beans was 
made to rotate, and goes on to say that the root of a bean had 
met with a small stone in its course, and had been turned by it 
into the direction of the axis of rotation, and had then gone on in 
a straight line in that direction, “Here, as there was no fixed 
inducement to grow in any one direction, the bean grew in a 
straight line in that direction given it by chance ” J . 

The above quotation has a merely antiquarian interest, the 
method of slow rotation as it exists in modern physiological 
research, and especially the ingenious application of it to the 
study of heliotropism, is entirely due to Sachs. 

In describing the application of the principle of slow rotation 
to the study of plagiotropie organs, I shall employ Sachs’s term 
Elinostat to designate the instrument by whicb plants are kept 
in slow rotation. And I shall employ this term to signify an 
apparatus either for the avoidance of geotropism alone, or of 
both heliotropism and geotropisnv§ » 

Ftmdamental JEscpenmeni,--lf a plant whose leaves have the 

* Arbeiteii, Wiirzburg, Bd. ii. Heft ii. p. 209. ^ ^ 

t Quoted by Sachs in his Arbeiten. 

\ Quoted from Hunter ‘On the Blood’ (1794), in the Catalogue of the 
Physiological Series of Comparative Anatomy in the Museum of the Roy. Coll, 
of Surgeons, vol, V. 1840, p. 12. 

§ Por the detailed description of the hlinostat used in my experiments see 
Appendix. 
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power of , placing themselves at right angles to incident light 
is growing normally in the open air and lighted from above, 
its leaves will be horizontal. Let the plant be now made to 
rotate on a klinostat so that the axis of rotation coincides 
with the axis of the plant. Also let the direction of the 
incident rays of light be parallel to the axis of rotation, so 
that the morphologically upper side of the leaves is illuminated 
by rays striking them at right angles, just as they were when 
the plant grew on the ground. Then, if the normal horizontal 
position is the result of a balance between geotropism (positive 
or negative) and any other force— epinasty, hyponasty, positive 
or negative heliotropism — it is clear that, geotropism being de- 
stroyed by the rotation, the balance cannot be maintained. 

If, on the other hand, the horizontal position of leaves is due 
to transverse heliotropism (or diaheliotropism^), there is no 
reason why the leaves should not remain at right angles to the 
incident light. The stimulus which determines the position of 
the leaves is still the same, since the light is still at right angles 
to the surface of the leaf. Experiments planned after this type 
have been carried out on several plants with various results, as 
win be shown in detail. 

definition of ^Term* 

Liffht parallel to In describing the fundamental experi- 
ment I spoke of the direction of the light as parallel to the axis of 
the klinostat. In the actual experiments the klinostat stood close 
t o a window, so that at any given moment the light struck the 
plants on the klinostat obliquely ; but as the plant was in con- 
tinuous rotation about an axis perpendicular to the panes of glass 
in the vdadow, it is obvious that the light would be practically 
parallel to the axis. 

Let Of and p, fig. 3, be the cotyledons of a seedling plant (with 
hypocotyl h) growing in a box of earth, which is fixed' to the 
end of the spindle of the klinostat jkh. Let the arrow 1 in 
fig. 3 represent the direction of the light striking the leaf .v ; 
now let the klinostat rotate through half a turn, so that a? is 
downwards, fig. 4, and now the arrow 2 will represent the direc- 
tion of the light ; so that x will be equally exposed to light iii the 
direction of the two arrows 1 and 2 in fig. 4, the resultant being 

* This term has been proposed, in ‘The Power of Movement in Plants/ as 
more convenient, 
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Diagram illustrating the rotation of a plant on the klinostat. 
hh^ the apindle of the klinostat; J?, the box in which the seedling grows J 
the hypocotyl of seedling; sc and^, its cotyledons. 

Kg. 4 represents the change which occurs after the klinostat has rotated 
through half a turn. The arrows show the direction of light (see text). 

In this and all subsequent drawings where h Jc and B occur, the plane of the 
paper represents a vertical plane ; the plane of the table on which the klinostat 
stands would therefore be at right angles to the plane of the paper. 

equivalent to illumination parallel to the axis of rotation. In the 
greater number of experiments the klinostat was placed close 
to a (north) window, outside which a large (92x92 centxms.) 
oblique mirror was fixed, so as to reflect as much light as possible 
horizontally into the room. When seedling radishes or cabbages, 
which are highly sensitive to lateral light, are placed on the* 
klinostat in the position shown in figs. 3 and 4, the hypocotyls 
continue to grow parallel to the axis of rotation, showing that 
the efficient light is practically parallel to that axis. And in this 
sense 1 shall use the expression ** light parallel to axis of 
rotation,^ 

Zemith position. -—-ThQ position shown in figs. 3 and 4 is there- 
fore equivalent to what would be illumination from above if the 
plant were growing in the normal position. I shall therefore call 
this position (when the axis of the plant is parallel both to the 
axis of rotation and to the incident light) the zenith position 
If the under surfaces of the leaves are illuminated while the 
axis of the plant is parallel to the axis of rotation and to the 
light, the plant is said to be in the nadir position. 
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Lateral The position shown in hg. 5, in which the 

spindle of the hlinostat is still parallel to the incident light, but 
the axis of the plant is perpendicular to the axis of rotation, is 
equivalent to a strictly lateral illumination if the plant were not 
on the klinostat, and is called the “ lateral position,^* 


Bg. 5. 



Diagram illustrating the “lateral position." 
kk, spindle of klinostat; B, box; A, hypocotyl; cotyledons; the arrows 
give the direction of incident light. 

The other possible positions are when the axis of the plant is 
either parallel or perpendicular to the axis of rotation, and the 
axis of rotation is perpendicular to the incident light. These are 
the positions in which, as Sachs has shown, geotropic and helio- 
tropic curvatures are both excluded. ^ ^ ^ ^ ^ ^ ^ ^ 



i 

it 

Diagram illustrative of the terms “ transverse plane " &c* 
k k, B, A, as in fig. 5 ; t zf, the transverae plane ; a, 6, cotyledons making an 
angle 6 behmd the plane zfzf ; a.*, y, cotyledons making an angle 9 in front 
of 1 1. 

Transverse plane is the plane at right angles to the axis of 
the plant. In fig. 6, if Ji is the hypocotyl of a seedling plant, 1 1 is 
the transverse plane. If the cotyledons are bent back towards 
the stem of the plant as shown at a and then they are said to 
be heliind the transverse plane. The cotyledons xt and y are in 
front of the transverse plane. All angles in front of the trans- 
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verse' plane are ‘written witli a + sign, those behind it with a — 
sign. When the plant is growing the right way up, not in 
the klinostat, I have given the angles as above and below the 
horizon, which in this case of course coincides with the transverse 
plane# 

Diaheliotropic plane, — The expression diaheliotropism has been 
used by hiy father {op, eif, p. 438) as a more convenient term 
than any equivalent of the Q-erman ^^Tramnenal-Kelioiropumm^^ 
to mean the power possessed by leaves of placing.themselves more 
or less transversely to the light.” In accordance with this termi- 
nology, I shall call the plane at right angles to the incident light 
the diaheliotropio plane \ and leaves in this plane maybe said to 
diaheliofropic poeition^ 

TJpper -These terms applied to leaves mean, of 

course, the morphologically upper and lower sides. 

Normal and inverse positions, —Wh&n the plant is not on the 
klinostat, but growing naturally, it is said to be in the normal 
position when the axis of the plant is vertical and the stem above 
the root. If the plant is upside down with its axis vertical, it is 
to hot mihe^mverse position. 

Ncsperiments tdih Banunculus Kcaria. 

These plants were especially well adapted for my experiments, 
being excessively common, and obtainable at an early period of 
the year, w'hen many plants refuse to flourish properly. More- 
over they grow healthily indoors under the conditions to which it 
was necessary to subject them. The method which I adopted 
consisted in wrapping the roots in damp cotton-wool, and cover- 
ing this with an envelope of sheet india-rubber. Under these 
conditions tbe plants remained perfectly healthy, and put out 
numerous young leaves. The roots of the plant could then be 
tied on to a large pin ; and this could then be fixed in various posi- 
tions into a cork disk attached to the klinostat ; and thus the 
plant could be illuminated from above, or below, or laterally, as 
might be desired. In other experiments, not made on the klino- 
stat, the plants were fixed to the cork lining of the cover of a 
jar which was partly filled with water. They were thus culti- 
vated in damp air, in the manner employed by Sachs in bis 
experiments on bean-roots. In other cases the plants were grown 
with their roots in vessels of water. Lastly, other plants were 
simply grown in flower-pots. 
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Frank^, in liia ^Wagcreditc Bichtimg von Fflan^enfcheilen/ 
pp/45, 40, speaks of tlie leaves of M. Fiearm^ in common with a 
number of other radical leaves, as tending to place thomselves at: 
right angles to the light when laterally illuminated ; the loaves 
which point away from the light rising up, while those directed 
towards it sink, so that both approach the diaheliotropic plane. 

It was necessary to convince myself that plants indoors placed 
close to a window receive enough light to cause the leaves to be 
approximately at right angles to the incident light. 

FJ{X^e74ment 

Tablis I. 


Bate. 

Leaf i. 

Leaf ii. 

March 27, 9,20 a.m. 

March 28, 2.80 r.M. 

March 30 

April 2 

Lamina 

+15t 

+30 

-.6 

-80 

Lamina 

0 

+•15 

+20 

+60 

+40 


A plant whose leaves i. and fi; werAhbth lie horizon 

was placedi March 27tb, so tliat; tie underside of i 
light } its position was close to a window, so that the illumination 
was oblique from above. It will be seen that i. ultimately curved 
downwards and ii. upwards, the movement in both cases being 
such as to improve the illumination— that is, to make the leaves 
more nearly at right angles to the light. 

JSix^erment 2.— April 17th, 4 p.m. A plant, whose leaves were 
pressing epinastically against the ground, was dug up; and on 
being freed from the resistance of the soil, the leaves, as is usually 
the case, sprung back so as to point verMcaliy downwards J. The 
plant was then fixed on the klinostat in the zenith 2 ^osiiion ” (see 
p. 427); so that the leaves pointed directly away from the light §, 

* The fact of the leaves of FioaHa being apogeotropie in the dark, which 
Prank mentions (p. 46), I also confirmed. The rising of the leaves occurs long 
before the leaves are etiolated ; so that the experiment is not open to fcho objec- 
tion that the plant was in too abnormal circumstances. 

t 4“ means in front of the ti’ansverse plane, ■which in this case is equivalent 
to above the horizon. 

I B, Fioaria exhibits this movement in the same way as IHngtiimla, 
FlmtagOikc. 

§ It should be noted that when the plant is in the zenith position, as in 
this case, the transrerse plane coincides with the diaheliotropic plane, so that 
+0® mws at right angles to the light. 
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TABIiB 


Bate. 

Leaf i. 

Leaf ii. 

Leaf iii. 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

April 17, ] 

■ ,4r.M. J 
April 19,'] 
8.25 A.M. J 
April 20 , 1 
8.45 A.M. J 

[ 

r 

—90 ca 

4*10 

± 0 

' 4*20 

+20 

— 90<?a 

-25 

± 0 

o 

+10 

+15 

—90 ca 

-20 

-12 

-20 

-22 


Thus two of the three leaves had gained the diaheliotropic 
plane ” (that is, became at right angles to the light, see p. 429), and 
the third leaf (iii.) was only 12® behind that plane. 

This experiment proves that the leaves are able to place them- 
selves, at right angles to the light without the aid of apogeotro- 
pismt. If when the plant is not on the klinostat, but grow- 
ing in the normal position, the horizontal position is the result of 
apheliotropism balanced by apogeotropism, then in the above 
experiment (Exp. 1) the leaves ought to have remained in the 
position —90® into which epinasty had brought them — that is, the 
petiole and lamina pointing away from the light. 

But it may be objected that epinastically bent leaves tend to 
recover a normal position independently of the direction of light. 
The following experiment shows that this is not the case. 

Bccp&riment 3. — A plant, whose leaves were bent epinastically 
backwards, was pinned (April 6th, 3.8 p.m.) inside a tin box; so 
that the plant was in complete darkness. The positions of the 
leaves having been noted, the box was fixed to the klinostat 
BO that the axis of the plant was parallel to the axis of rotation. 


Tabue III. 



Leaf i. 

Leaf ii. 

Leaf iii. 

Bate. 







Lamina. 

Petiole. 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

April 6 , V 
3.8 P.M. J 

0 

-50 

-56 

1 

Oo 

-80 

00 

CO 

1 

■ 

CO 

1 

April 9, 1 
11.30 A,M, J 

—85 

-50 

-95 

-70 

-90 

-35 


^ Where the measuremesits were for any reason taken somewhat roughly, 
ca, abbreviation for ‘*circa'\ = “about,” is added, as in the upper line of 
Table II. 

t B. Ficana sometimes exhibits well-marked sleep movements of the younger 
leaves, which rise far above the horizon at night. These movements were well 
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It will be seen that, instead of diminiahiiag, the epinastic curva- 
ture increased in all three cases. The tin box was then removed 
from the klinostat, and placed so that the plant was in the normal 
position; in a few days leaves i. and ii. (hi. was not noted) were 
well above the horizon, showing that their behaviour during the 
rotating was not due to cessation of growth. 

It has now been proved that the antagonism of apogeotropism 
and apheliotropism is not necessary to the plant. But it may be 
said that, as the leaves are undoubtedly strongly epinastic, the 
balance may be due to the equality of epinasty on one side, and 
apogeotropism aided by positive heliotropism on the other. The 
following experiment disproves this view. 

Ucffperwient 4i.'— A plant was dug up on April 29tb, 9.27 A.M,, 
with a large ball of earth attached, so that the leaves were unable 
to bend backwards. The' plant was placed in the dark until 
the leaves had become somewhat raised above the horizon ; it 
was then placed on the klinostat in the zenith position, so that 
the leaves were pointing towards the light (April 29th). 


Table IV. 


Date. 

Leaf i. 

Leafii. 

Leaf iii. 

Leaf iv, 


Lamina 

Lamina 

Lamina 

Lamina 

April S9,' 
9,27A.!f.J 



+24 

0 

+45 

o 

+45 

April 30/ 
8.30 A.K. 


+45 

-23 

+20 

- 7 

May 30, 
3.30 p.M. , 


+25 

i 

- 5 

+ 5 

r twisted 
\ sideways. 


This (though not a very complete expexdment) shows clearly 
enough that the leaves are not heliotropic, since they all at hrst 
curve away from the light; by glancing down any one of the 
columns headed Lamina,” it will be seen that all the angles be- 
come smaller, and in some cases the sign changes. In other 


executed wlien the plant was on the Idiiiostat, showing the existence of power 
of curving forward. It need hardly bo md tliat I took care not to be deceived 
by the sleep-movements in estimating the movements with regard to the direc- 
tion of incident light. 

* cM means that the organ measured was so much curved that it was only 
possible to measure the angle made by the chord of its arc with tdxc transverae 
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words, they bend backwards away from the source of light and 
towards the diaheliotropic plane (see p. 429), Leaf ii. was 23® 
behind the diaheliotropic jilane on April 30th ; but by May 4th 
this angle had again diminished to —5®: 

In the foregoing experiments all the leaves on a given plant 
have behaved in a similar manner. In the following experiment 
we have experiments 1 and 3 repeated on a single plant. 

Mssj^eriment 6. — A plant having been subject to lateral illumi- 
nation, was placed April 7th, 11,30 a.m., in the zenith position. 


Table V. 


Date. 

. 

Leaf i. 

Leafii. 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

April?, 1 
11.30 a.m. f 
April 9, 1 

n A.M. j 

April 9, \ 
11.10 A.M.*r 
April 14, 1 
.8.15 a.m. r 

o 

■+52 

+23 

+18 

+20 

o 

+52 

+55 

+50 

+35 

-15 

-10 

- 5 

±0 

-10 

- 6 

± 0 


It will be seen that on April 9th leafi.,whichhadbeen far in front 
of the diaheliotropic t plane, had begun to move back towards 
it, and leaf ii. had begun to move from behind the transverse 
plane also towards it. The plant had to be removed and refixed 
on the klinostat, so that both leaves were brought nearer 
the transverse plane. By April 14th the lamina of i. was at 
about the same angle (+20®), though the petiole had bent back- 
wards, Both lamina and petiole of ii. had reached and remained 
in the diaheliotropic plane, 

Bsdperment 6,— Another similar experiment may be given. 
A plant which had been exposed for some days to a lateral illu- 
mination was (April 2nd, 3,45 p.m.) placed in the zenith posi- 
tion. 

* The plant was removed at 11 a.m. April 9, and replaced not exactly in the 
same position. 

t When a plant is in the zenith position, the diaheliotropic plane coincides 
with the transverse plane* 
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Tabhe VI. 


Bate. 

Leaf i. 

Leafii 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

April 2, 1 
3.46 P.M. J 
April 6, 1 
4.30 P.M, J 
April 6, 1 
10.20 A.M. J 

[ 

O 

-80 

-20 

-10 

Q 

-25 

QcU 

— 7chd 

' 0 
+60 

+15 

+ 6 

4*30 cM 

+30 


♦ For explanation of cMt see note to Table IV. 


This experiment shows that one leaf may approach the diahelio- 
tropic plane by moving away from the light, while another on 
the same plant may do the same by moving towards it. It shows 
once more that the leaves Eanmculm Mcaria place themselves 
at right angles to the light when freed from the stimulus of 
gravitation. 

The following experiments show the power possessed by the 
leaves of adapting themselves to lateral illumination. 

Ecffperiment 7 .—A plant was placed (March 25th) in the lateral 
position on the klinostat before a south-west window, where it 
was shaded as far as possible from direct sunlight in the evening. 
Leaf i. pointed (i. e, the axis of the petiole and of the midrib 
was directed) nearly towards the window ; ii. pointed away from 
the window^ 


Tabbe VII. 


Bate. 



Leafii. 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

- 30 

. 

- 3® 

—60° GO, 

0 

-10 


-450 


+46 

-80® 

-30° 

+42® 

+42 


March 25/1 
3 P.M. j 
March 27,1 
6.15 p.M. j 
March 28,1 
9,65 a.m.] 


Thus leaf i. bent epinastically downwards until the lamina was 
—80° which, when the plant is in the lateral position, is nearly 
at right angles to the light. The lamina of leaf ii. moved 
through more than 100° in its attempt to reach the diaheliotropic 
plane. 
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Kg. 7. 



Diagrams illustrating Experiment 7. 


Fig. 7 shows the position of the leaves on March 25 ; fig. 8 on March 28 : tt, 
the transverse plane ; a?, the axis of the plant ; F i and P ii the petioles of 
leaves i. and ii. ; Di and Lii the lamina. The arrows give the direction 
of the light. 

These movements are shown in the diagrams : fig. 7 represents 
the position of the leaves on March 25th ; fig. 8 on March 28th. 

Another similar experiment gave somewhat different results. 
In this case it was the leaf pointing towards the light (correspond- 
ing to L i in fig. 7), which failed to place itself exactly in the dia- 
heliotropic plane, though it moved in the right direction. 

JEwjpenmeni S.-^A plant had been grown a short time in the 
dark, and was not etiolated ; the two youDgest leaves (i. being 
the older) had grown up highly inclined above the horizon. It 
was then (April 2nd) placed on the klinostat in the lateral posi- 
tion with the morphologically under surface of i. facing the light. 
It will be seen that both leaves began to curve in the epinastic 
direction, i. curving towards the light and ii. away from it. The 
positions which the leaves ultimately assumed at the end of 
the five days during which the experiment lasted are not in the 
diaheliotropic plane; to reach this, i. would have to move from 
—15° to —90°, and ii. from d- 52° to +90°. It is unfortunate 
that the experiment was not continued longer, as the leaves would 
possibly have become more truly at right angles to the light. It 
niNK. J 0 TOH,-—B 0 TAirsr, von. XVIII. 2 k 
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Table YIII. 


Date. 

Leaf i. 

Leaf ii. 

Lamina. 

Petiole. 

Lamina. 

Petiole. 

April 2, 
10.52 A.M.^ 
April 3, 
9.30 a.m. 
April 5, ‘ 
4.25 p.m. 
April 7, 
11.21 A.M. J 

. 

+90* 

-12 

—15 

0 

+80 

+133 

+22c^<^ 

+20 cM 

+T0 

+67 

+26 

+62 

+80 

+74 

+40 

+52 


The angles here given were measured by stopping ihe Hinostat when the 
plant was in the normal position, and measuring the angles above (+) 
below ( — • ) the transverse plane, 1 1 The axis of rotation and the direction of the 
light being parallel to tt, the leaves wiE be at right angles to the light when 
leaf i. is at —90*^, and leaf ii. at+ 90®. 

should be noted that in the case of i. it cannot be the absence of 
apogeotropism which caused the failure to reach the diaheliotropic 
plane, since epinasty unopposed by apogeotropism would tend 
to bring it more easily into that position than if gravitation were 
acting on it. It is also clear that ii. cotdd hot have retnaine 
its final position if it weredepehdehton apogeotropito ; and it is 
therefore certain that some other force arrested the epinasty 
of ii. This experiment ought to be compared with the result 
of absolutely lateral, i, e. not oblique, illumination on a plant of 
Manmculm Mcarta growing under the influence of gravitation 
in the normal position ; but this unfortunately was not done. 
The results of experiments 7 and 8 show clearly that a leaf can 
move either in the epinastic or hyponastic directions, and that 
these movements are produced and checked by the stimulus of 
light, and without the stimulus of gravitation, in such a way that 
a plant to place its leaves at right angles to the light, though 
it may not perfectly succeed in doing so. 

JEspperiment 9.— These ohservatibns show the efiect of illumi- 
nating the under surfaces of the leaves. 

Table IX. 


Date. 

Leaf i. 

Leaf ii. 

April 2, 11 A.M. 

April 5, 4.30 P.M. ... 
April 7 

Lamina 

0 

- 45 

-no 

- 90 

Lamina. 

o 

- 35 
-120 

- 80 
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On April 2nd, tHe leaves being 45° and 35° behind tbe trans- 
verse plane, the plant was fixed on the Minostat in the nadir 
position (p. 427). On April 5tb the leaves bad curled round in 
cdnseqnence of continuous epinasty, so that the upper surfaces 
were, as shown in fig. 9, partly illuminated. Wbat was the mean- 
ing of the subsequent movement which occurred on April 7th I 
cannot say ; but as it occurred on both leaves, it is perhaps worth 
giving : the consequence was that the leaves pointed towards the 
light. 

Fig. 9. 



Diagram illustrating the position of the leaves on April 5th, Table IX. The 
arrows show the direction of the incident light. 

(Ticia Paha). 

A very young plant was transplanted (May 17th) from the open 
ground and kept under a bell-glass in the greenhouse for a couple 
of days, during which time it was subjected to a rather dull light 
from above. On May 19th (10.30 two of the leaves were 38° 

and 41° above the horizon, and the plant was placed on. the klino- 
atat in the zenith position. On May 21st, 8.26 a.h., one leaf was 
+ 16°, the other —2°. The experiment having been made to 
observe the sleep ” movement of the bean on the klinostat, was 
not continued any longer. There was evidence of power of bending 
in front ol the transverse plane independently of apogeotropism ; 
that is to say, the plants performed their sleep movements while 
on the klinostat. . 

The same experiment was repeated in the autumn. On Oct. 
27th, 9.20 A.M., a plant 15 centim. high was removed from a 
shady part of a cool greenhouse and fixed bn the klinostat in the 
zenith position. The two leaves next below the hud were chosen 
for observation, i. (the younger leaf) being at + 62°, ii. at + 15°. On 
Oct. 29th, 9.20 A.M., leaf ii. was ‘—15°, on the same day in the evening 
(6.50 p.H.) at +12° the change being due to sleep movement/’ 

2k2 
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and showing the existence of a power of moying towards the 
front of the transverse plane. On Nov. 4th it was —30^ at 
noon, and it only rose to +2° by 11 b.m.; and on Nov. 6th it 
was still —25® at 12.50 p.m. Leaf i. was, on Nov. 6th, at 12.50 p.m. 
at —40®. 

Ihese facts show that the leaves of the bean are not able to 
remain at right angles to light while rotating on the klinostat ; 
but the length of time required to drive back the leaves behind the 
diaheliotropic plane shows that there is a tendency to remain in 
that plane in spite of the absence of apogeotropism. 

In another similar experiment the two leaves under observation 
were— i. at -f48®, ii, at +57®; and the plant was then (Oct. 29th, 
4.5 p.M.) placed in the zenith position at a north window which 
had no oblique mirror. On Nov. 8th, 10.13 a.m., it was found that 
the stem had become able to bend so that the leaves did not occupy 
the same positions with regard to the transverse plane in all parts 
of the revolution. The two extreme positions were— for leaf i. 
— 8® and —20®, for ii. +15° and 20®, The stem was then tied 
to a new support, so that (i.) was at —8®, (ii.) at —5°. The same 
evening (Nov. .8th) the leaves rose to +31® and +33® ; and next 
day at 12.30 p.M. they were both at +12®, They miay therefore 
fairly be said to be still approximately in the diaheliotropic plane 
after eleven days on the klinostat. It should be remarked that 
experiments made at this time are not satisfactory, since the plants 
do not receive a normal amount of light. 

JSssfeTmentwithtlieJ^^egeialikM 

On Not. 1st, 10.11 A.M hypocotyl was 7 

centim. in length, was placed in the zenith position on the klino- 
stat in the greenhouse, The cotyledons (called left and right) 
were both infpont of the transverse plane, left +15®, right +45®. 
On Nov^ 10th, 11,20 A.M., the cotyledons were curled backwards 
epinastically, the main part of the left cotyledon was +35®, and 
the chord made by tbe right one was at +20®. On Nov. 16th, 
9.20 A.M., the left cotyledon was +10®, the right +13®. Thus 
after fifteen days on the klinostat the cotyledons were approxi- 
mately at right angles to the light. 

Msc^eTmentwithiJheJ?lantam(^\m 

A plant growing in a box was placed in dull light for three or 
four days ; and on J uly 2, 6.40 p.m., the angles made by the chords 
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■ ' i. ii. ■■ ■' ■ iii. . 

from tlie Ibase to the apex of three leaves were + 70° + 66% +34°; 
the plant was then placed on the Minostat in the zenith position 

at a north window. It remained in rotation till July 13, 10.30 a.m., 

i. ii. iii. 

when the leaves were at +25% +25% +30% showing that apo- 
geotropism is not needed to keep the leaves even somewhat in 
front of the diaheliotropic plane. 

’Experiments with Cherries. 

The plants used in these experiments were seedlings, having 
woody stems about 10 centim. high ; the terminal buds developed 
into healthy green stems, and produced vigorous leaves in the 
course of the summer months, during which the experiments were 
carried on. The plants were grown in earth in the above-men- 
tioned small wooden boxes, or in small flower-pots, which could 
easily be fitted on to the klinostat. 

Some preliminary experiments were made on the behaviour 
of cherries growing, not on the Minostat, but in the normal posi- 
tion, to ascertain the way in which they react to light and gravity 
in various combinations^. 

■When lighted from above, the leaves of the seedling cherry- 
trees assume a position either a few degrees above or below the 
horizon. The young leaves are at first highly inclined (+60° or 
+70°), and bend epinastieally down in the natural course of 
growth until they reach the horizontal position. 

Experiment 1 (Table X.).— The first experiment was made to 
find out whether the leaves of the cherry can adapt themselves 
to lateral illumination. A plant had two leaves opposite to each 
other, the lamina of leaf i. being 8° above, that of leaf ii. being 70° 
below the horizon. 

TabitE X. 


Date. 

■ , i* " 

Lamina. 

ii. 

Lamina. 

May 20 

o 

4* 6 

-70 

May 24 

-40 

+53 



It was then (May 20th) put close to a window, leaf i. pointing 

* Seedling plants of oak and horse-eiiestnut were also tried, but were not 
found sufficiently sensitive to gravity or light to be useful plants for the expe- 
riments. 
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towards tbe ligHt ; and it will be seen that i. sunk and ii. rose, 
both therefore approaching the diaheliotropic plane. 

"When a cherry-plant is placed in the normal position in the 
dark, it behaves very differently from JR>anunculm Mcaria, whose 
leaves bend apogeotropically upwards when released from [the 
stimulus of vertical light which keeps them horizoiital. Under 
similar conditions the leaves of the cherry remain almost in un- 
altered positions, and certainly exhibit no such well-marked 
rising as occurs in E. Ficaria^ and, according to Trank, in other 
radicle leaves*. 

Fx]periment 2 (Table XI.). — plant whose leaves had been epi- 
nastically curved downward in a way to be presently described, was 
placed in a tall cylinder blackened inside, where the light was faint 
enough to cause seedling-cabbages growing in it to be drawn 
up.’’ This was done on the morning of May 12th, after the angles 
given below had been measured. It will be seen that by the next 
evening there had been a considerable rise, owing to apogeotro- 
pism ; and if the experiment had been on E, Ficaria, the apogeo- 
tropic movement would have been continued and the leaves would 
have become nearly vertical But although the plant was now 
(May 13th, 6.45 p.m.) put in the dark until May 17th, the leaves 
did not hecome much raised above the horizon, and some went 
slightly below it, 

.:;' 'Tabi.e XL, 


Pate. 

lieaf i. 

Leaf ii. 

Leaf iii. 

Leaf iy. 

L^ Vi 

May 12, 8.33 A.i!; 


■V 

:- 4 ' 




May 12t 

[ijiplaee 

d in dull light. 


May 13, 6.45 p.m. 

! “"27:;^ 


- 4 

- 0 

1 +27 

l^ow (May 13th) placed in tl 

le dark. 


May 17, 10.20 a.m. 

- 0 

+ 9 

+ 7 

-20 

- 7 


In another experiment a plant growing out of doors, and having 
three approximately horizontal leaves, was placed in the dark in 
the afternoon of May 4th ; it remained in the dark till the morning 
of May 7th ; and the leaves exhibited no rising, but, on the con- 
trary, sank to 12°, 28°, and 25° below the horizon. 

^ Frank does not. mention tbe cherry i be- Says that tbe leaves of trees vary 
in their behaviour when placed in darkness. 
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{JE^'perimenta wit% tlie KlinoHat?) 

3 (Table XII.). — The plant was grown in a small 
pot out of doors, and was a seedling witK a woody stem 9 oentim. 
iigh, with a bunch of eight leaTes budding out at the top and other 
(older) leaves growing on the woody stem. On April 26th5 ^ 
it was fixed in the zenith position at a north window,the large mirror 
being in front as above described. The angles in the following 
table were generally taken by removing the spindle of the klino- 
stat with the plant attached, and measuring the angles at which 
the leaves stood when the plant was in the normal position. 


Table XII. 


Date. 

i 

liamina. 

ii. 

Lamina. 

iii. 

Lamina. 

April 26, 

4 P.M, 

April 26... ■ 

April 28, 
8.20 A.M. 
April 30, 
8.40 A.M. J 
May 4, ] 

3.6 P.M. J 


0 

-}- 3 

After the aboT 
it was place 

-14 

-21 

' -57 

0 

+15 

'6 measuremen 
d in the zenith 

-13 

-25 

-70 

+18 

:s were taken, 
position. 

+ 3' 

- 7 

-35 


It is clear from this experiment that the leaves of the cherry 
are not able to remain even approximately at right angles to 
the light when on the klinostat j for it will be seen that all the 
three leaves curved strongly towards the stem. It appears that, in 
order to remain in the diaheliotropic plane, some force is wanted 
to oppose the tendency of the leaves to curve towards the stem. 
Therefore the cherry behaves in a markedly different manner from 
BmiMculm Wicaria ; for the latter is able to keep its leaves in the 
diaheliotropic plane when grown on the klinostat, and without 
the assistance of apogeotropism to act as an opposing force. 

JEJa^jperiment 4 (Table XIII:). — The same plant was next, May 
4th, 8 . 10 B.M., removed from the klinostat and placed in the normal 
position in the dark 5 and hy the following morning (May 5th) the 
leaves had risen apogeotropically. 
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Table XIII. 


Date. 

i. 

Lamina. 

ii. 

Lamina, 

iii. 

Lamina. 

May 5, 
8.15 A.M. 
May 5, 
8.15 A.M. 
May 7, 
8.30 A.M. J 

[... 

o 

-20 

After above 
on blinostat 

-50 

O 

. -30 

easurements, p] 
. and kept in tl 

1 -75 

o 

-20 

lant was fixed 
le dar/c, 

j -30 


It was then. (May 5th) placed on the Minostat in the dart; 
and it will be seen that the leaves bent backwards towards the 
stem ; and as this occurred in the dark as well as in the light, it 
proves that it is epinasty, and not apheliotropism, which causes 
the movement. 

The experiment being continued, gave the same results as 
those in Experiment 3. "When the plant was placed in the 
normal position, either in light or darkness, the leaves rose and 
approached the horizontal plane. "When again placed on the kli- 
nostat in the light in the zenith position, the leaves bent epinas- 
tically, so as to become more nearly parallel to the stem, and 
could again be brought up through the action of apogeotropism 
by removing the plant from the Minostat and placing it in the 
normal position. 

Other experiments were made with plants in the lateral posi- 
tion. The following may serve as an example. 

JExjperimeni 5 (Table XIV.)^- — The plant with which experiments 
3 and 4 were made was placed for a few days (June 27th to 
30th) at a window so as to be illuminated obliquely from above. 


Table XIV. 


Date. 

i* 

Lamina. 

ii. 

Lamina. 

iii. 

Lamina. 

iv. 

Lamina. 

June 30, \ 

8.47 a.m. j 

June 30, 
8.47 A.M. ' 

Jtilyl, 

8.20 A.M. J 
July 2, 1 

8.30 A,M- / 

+71 

After the abovi 
kliuostat ini 
plant was tov? 

+60 

■ - 5 ' ' 

+ 3° 

B measurement 
.ateral position 
ards the light, 

-90 

-90 

-29 

s, the plant wai 
,, so that the sa 
as from the 27 

-80 

-90 

o 

+35 

5 placed on the 
me side of the 
th to the 30th. 

-8 

-25 


Leaves Xos. i. and iv. are the ones which pointed away from the 
light; and if the plant had remained laterally illuminated in 
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the normal position and not on the Minostat^ these two would 
have remained above the horizon ; being, however, on the Mi- 
nostat and freed from the influence of apogeotropism, they 
became epinastically bent like the leaf iii., which pointed 
towards the light, and whose original angle beneath the horizon 
was much increased ; leaf ii. grew out parallel to the glass 
of the window — ^that is, halfway between those which pointed 
towards and those which pointed away from the light ; its epi- 
nastic curvature was also large 

6 (Table XT.). — ^In another similar experiment, the 
leaf which was pointing away from the light, and which was above 
the horizon, remained in this position when the plant was placed 
on the klinostat, while the leaf which pointed to the light, and was 
below the horizon, became strongly curved. The following table 
gives the angles. 

Table XT. 


Date. 

i. 

Lamina. 

ii. 

Lamina. 

May 17, 9.25 AM..., 


- i! 

May 18, 10.30 a.m.... 


- 65 

May 19, 9.40 

+55 

-118 


The plant was fixed on the klinostat in the lateral position 
May l7th, 9.25 a.h., and the angles immediately taken. Leaf i. 
pointed away from the window, so that its upper surface was di- 
rected towards the light. It must not be supposed that the 
non-curvature , of leaf i. resulted from any loss of epinastic power 
in its petiole ; for after the observations recorded on May 19th 
the plant was removed from the klinostat, and on May 20th 
it was placed in the normal position, but in a reversed posi- 
tion as regards light; that is, leaf i. was made to point to wards 
the light: under these cireumstanees it became curved, and 
was at 8° below the horizon on May 22nd, and 40° beneath it on 
May 24th. 

It seems, therefore, that the stimulus of light was sufficient in 

* It is hardly necessary to state that, in all cases where it was necessary, the 
heliotropic curvatures of the stem were prevented by tying it to a stick fixed in 
the pot. 
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this instaEce to keep the leaf ia its previous position without 
the aid of apogeotropism, which in all the other experiments seemed 
to be needed as an antagonist to epinasty. 

Sources ofUrror.-^'Befove summing up the results of the expe- 
riments with cherries, it will be well to point out a source of error, 
which, however, does not vitiate the results given. On June 9th, 
after a cherry-plant had been rotating in the zenith position during 
my absence from home, since May 26th, it was noticed for the 
first time that the stem, which had grown much in my absence, was 
flexible, and bent with the weight of the leaves, so that it did not 
remain horizontal, hut was constantly inclined at from 10® to 15® 
beneath the horizon in spite of the rotation of theklinostat. Thus 
the stem was always in the position shown in fig. 10, and conse- 
quently the leaves I \ arising from a flexible part of the stem, 
tended to bend apogeotropically towards the stem* If we make 
use of Sachs’s method of estimating the strength of the geotropic 
stimulus as in some way proportional to the angle which the 
organ acted on makes with the line of gravity % we shall see that 
the result of the flexibility of the stem is a small constant app- 
geotropie stimulus, tending to make the leaves bend backwards 

Diagrams illustratiing the result of the flexibility of the stem. 

Fig. 10. 



axis of Minostat ; B, box in which plant grows ; e FQ, the flexible stem 
makingan angle 6 below the horixon. 


Fig. 11. 



A axis of klinostat ; B, box in which plant grows ; o P Q, stem bent at P so 
as to make an angle 0 below the horizon ; O', the hypothenuse of the triangle, 
represents the force of gravity; GlcosQ and G sin 0 the resolved parts of 
G perpendicular and parallel to the stem P Q. 

* 'Arbeiten,’ Bd. ii. p. 240. 
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towards the stem of the plant (fig. 11). According to Sachs’s 
diagram, let o P Q he the stem of the cherry, which bends at the 
point P BO as to make an angle 0 beneath the horizon. Now, if 
the side O' of the triangle represent the force of gravity, Sachs 
assumes that G may be resolved into its components • G cos 6 
acting at right angles to the stem PQ, and Gsind acting 
parallel to it. The arrows in the figure are drawn not in the direc- 
tion in which gravitation acts, but to show in what direction 
the stem tends to move apogeotropically. Now the force Geos 0 
acting at right angles to the stem will be constantly acting on 
different sides of the stem because of the rotation of the klinostat. 
But the force G sind will act all the time parallel to the stem. 
If 0 is a small angle, G sin 0 will be a small force. Consequently 
the plant will be in the same condition as if it were hung upside 
down (in the inverse position), only that, instead of the whole 
force of gravity, only a small part of the force will act on it ; but 
the result will be a tendency in the leaves to bend backwards 
towards the stem ; that is to say, this fraction of gravitation will 
assist epinasty. ‘When I found out the flexibility of the stem, it 
occurred to me that the result which I had put down to epinasty 
might really he due to the weakened force of gravity acting on 
the leaves. I therefore repeated the experiment with plants whose 
stems were firmly tied to sticks stuck in the flower-pot, and found 
the results to be the same. 

This precautionary experiment was in reality hardly needed ; 
for I had observed the epinastic bending in several cases where 
there was certainly no flexibility of the stem. 

In the case of large and heavy leaves, such as full-grown cherry- 
leaves, the influence of their weight on their position must be con- 
sidered. 

A plant whose leaves were at the following angles, 

i, • ii. ■ hi, ' 

-e*:' +11° +11% 

was put in the inverse' position, so that the stem hung vertically 
down; and now the angles of the leaves were 

i. ii. hi. 

-30° -4.5*^ —50°. 

This result is a consequence of the petiole being adapted 
to withstand the compression of its lower half when the plant 
is in the normal position; but the morphologically upper half 
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of the petiole not being adapted to withstand compression, 
yields when compressed by the plant being placed in the inverse 
position. When a cherry-plant is rotating on a klinostat, for 
instance in the zenith position (as shown in fig. 12), it is clear 
that there can be no tendency to curvature in the stem caused by 
the weight of the parts, since, owing to the rotation, there is no 
reason why the stem should curve in one direction more than 
another. 

Fig.l2. 



Diagram illustrating the effect of the weight of the leaves. 

axis of klinostat; B, box in which the stem of the plant grows; tt, the 
transverse plane; /i, a leaf making an angle 9 in front ; the position /i : 
ought to occnpy when the klinostat has made half a rotation ; /g, the posi- 
tion which it actually occupies, its weight having made it fall forwards. 

The same thing would hold good with the petioles if they had 
symmetrical powers of resisting weight ; but it has been seen 
that in the inverse position of the plant the compressing strain 
comes on the morphologically upper half of the petiole, which is 
normally subject to tension, and not compression. If, tben, a leaf 
is slightly above the horizon when the plant is in the normal posi- 
tion, then, when the plant is placed on the klinostat, a leaf hang- 
ing down, such as/^, will retain the original angle 6 which it makes 
with the transverse plane, since the weight of the leaf is still com- 
pressing that half of the petiole which is able to bear compression. 
But when, owing to the rotation, the leaf assumes the position 
the weight of the leaf will be compressing that half of the petiole 
which is unable to resist it ; consequently the leaf will fall forward 
into some such position as If the leaves were slightly below the 
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torizon in the normal position of the plant, the final result on 
the klinostat would be the same. The observation which fig. 12 
represents was as follows. A leaf stood, in the normal posi- 
tion of the plant, 30® above the horizon or transverse plane ; 
when the plant was placed, on the klinostat, and the leaf was 
in the position of it was 45® in front of the transverse plane 
(4*45®) ; when it was in the position /j, it was again 4-30®. It 
seems clear, therefore, that the weight of the leaf tends during 
half a rotation to bring the leaf in front of the transverse plane, 
while during the other half rotation it produces no alteration in 
the normal position. The whole effect, therefore, of the weight of 
the leaf is to bring the leaf in front of the transverse plane, a 
result which is exactly the opposite of the effect which the weight 
of the leaf has when the plant is in the normal position ; for then 
the weight tends to bring the leaves below the horizon, which 
would be equivalent to behind the transverse plane. Erom this 
it follows that the epinastic curvature of cherry-leaves, when the 
plant is on the klinostat, is work done agaimt the effect of the 
weight of the leaves, whereas in the normal position epinasty 
works in conjunction with the effect of the weight of the leaves. 

These facts and considerations are given to show that the in- 
fluence of the flexibility of the stem and unsymmetrical rigidity 
of the petioles have been taken into consideration as elements in 
the problem. 

Besides the experiments given with various kinds of leaves, a 
number of experiments were made with the creeping stems of 
LyBimachia Nummularia ; but as I was unable to arrive at a definite 
general result, I have not thought them worth publishing at 
present. 

Conclusion, 

The principle on which the facts above given are most explicable 
is that given by my father in his recently published book*; I 
mean the principle that the chief movements of plants are modi- 
fications of circumnutation. 

In the parts of plants which are capable of movement the 
longitudinal tension is continually changing in such a way 
that a circumnutating movement is produced essentially the 
same as the revolving nutation of climbing-plants, though 
much less in amplitude. In the ease of leaves, the movements 
are chiefly due to changes in the longitudinal tension of the 
* ^ The Power of Moyement in Plants,’ 1880, 
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upper and lower Halves of the petiole ; so that the circumnutation 
of a leaf consists chiefly of alternate hypo- and epinastic move- 
ments ; a leaf, therefore, which appears to be stationary in the hori- 
zontal position is in reality constantly oscillating up and down. 
Circumnutation is regulated by stimuli ; it is only when an organ is 
in its normal position with regard to external forces (light, gravita- 
tion, that circumnutation remains in a state of equilibrium, and 
the oscillations are so equalized that the mean position of the organ 
remains the same. If the organ is displaced, the altered stimuli of 
the external forces act on the circumnutation and bring back the 
organ to the ‘position of equilibrium. If a seedling plant is 
lighted from above, and therefore growing vertically upwards, 
its apex will be oscillating about the vertical line. If the illu- 
mination becomes lateral, the plant will bend heliotropically, owing 
to the exaggeration of the oscillations towards the light, and the 
diminution of those away from it. In the same way, if the hypo- 
cotylis prevented from bending, the cotyledons adjust themselves 
to the lateral light by a similar kind of modified circumnutation. 
The change of position which occurs under these circumstances is 
a rising of one cotyledon and a sinking of the other. The rising is 
usually considered to be an apogeotropic, and the sinking an epinastic 
curvature. This is not necessarily the case. Both rise and fall are 
more properly to he defined as exaggerations of circumnutating 
movements in these two directions, due to the stimulus of light. 

The above experiments (especially those mth Eanunmlus M* 
earia) support this view, since they show that there are ppwei^ 
of movement residing in the petiole which are under the control ' 
of the light-stimulus, so that the leaves can bend either towards or 
from the source of light, in order to reach the diaheliotropic 
plane. Besides light, other stimuli can alter the circumnutation 
of leaves ; their movements are affected by gravitation and by 
the internal impulses which give rise to epinasty and hyponasty. 
We may have three forces acting on the leaves — the epinastic 
stimulus, and those of gravitation and light. If the sensitiveness 
to light is great, the leaf will be able to obey this stimulus in 
spite of disturbances, such as the loss of the gravitation-stimulus. 
This is what occurs with M, Ficaria, with FlmtagOy the 
vegetable marrow (^Oucurhita oviferd). But in the case of the 
cherry the light-stimnlus is not strong enough; the plant, when 
growing normally, trusts to the opposing forces of epinasty and 
apogeotropism to produce an approximate balance, the final 
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result being determined by tbe ligbt-stimulus. Il^ierefore, wben 
tbe plant is on theklinostat, where the balance between epinasty 
and apogeotropism is destroyed, the light-stimulus is not strong 
enough to keep the leaves in the diahelio tropic plane. 

The cases such as that of the bean seem to be intermediate 
between those of B. Mcaria and of the cherry. There is evidence 
that the leaves can remain for a considerable time approximately 
at right angles to the light without the help of gravitation ; but 
ultimately they may be forced by epinasty to relinq^uish the dia- 
heliotropic plane. 

Thus the result of the experiments with the klinostat is, on 
the whole, to confirm the view published in ‘ The Movements 
of Plants that the power which leaves have of placing them- 
selves at right angles to the incident light is due to a specialized 
sensitiveness to light— diaheliotropism, which is able to regulate 
or govern the action of other external forces such as gravitation, 
or of internal forces such as epinasty. 

Appendix on the Klinostat used in the atom JEscj^eriments^ made 
after the design ^Horace Darwin. 

The klinostat t used in my experiments differs in construction 
from that of Professor Sachs, which I had the advantage of seeing 
in action in his laboratory. The principle on which my klinostats 
are constructed is entirely due to my brother, Horace Darwin ; 
and they have been found to answer so admirably that a detailed 
description of the instrument may not be out of place 

The spindle of the klinostat (that is, the axis of rotation about 
which the plant turns) does not form an integral part of the clock 
which supplies the motive power, but is merely connected with 
the clock by a loop of silk passing round two pulleys, one on the 

*'.Pp, 438-444.' 

t The klinostat used by John Hunter oit) was made on the principle of a 
water-clock. The beans which were used in his experiment were placed in a basket 
filled with earth ; this was attached to a straight rod serTing as a spindle, which 
was supported at either end by a notch in the rim of a large tub filled with water, 
which flowed slowly out through a minute hole close to the bottom of the 
tub. The rotation was communicated by a piece of string wrapped round the 
basket; to the free end of the string a floating weight was fastened; and as the 
weight sank the basket rotated, at the rate of about one revolution in eight 
hours. * . 

{ The instruments were made by the Cambridge Scientiflc-Instrument Com- 
pany, 18 Panton Street, Cambridge. 
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spindle of the klinostat, the other on the arbor of one of the clock- 
wheels. This principle has several advantages. The spindle can 
he instantly put out of gear by slackening the silk ; the plant 
under observation can be at once removed without interfering 
with the clockwork. Another good point in the construction of 
the klinostat is that the plant is fixed to the free end of the 
spindle, which projects beyond the bearings, instead of in the 
middle; the shading^ of the plants, which occurs if the plants 
are fixed to the middle of the spindle, can thus be avoided. As 
the plant is connected with the motive power by a spindle (^, 
fig. 13) only a centimeter in diameter, it can be covered with a 
properly constructed glass case, by which the air in its neighbour- 
hood can be kept damp, while the clockwork will be in the dry 
air of the room. By means of a like arrangement I have kept 
the klinostat going for many weeks out of doors, the clock- 
work being in a box, the plant exposed to the open air. But 
the special advantage of my brother’s design is the device by 
which the centre of gravity of the plant can be made to coin- 
cide with the axis of rotation of the machine, so that a very con- 
siderable weight can be easily driven by the clock. The box in 
which the plants are grown, or in which a flower-pot may be 
easily fixed, is shown at B (fig. 13). By means of a thumb-screw 
the box can be attached to the wooden plate which in its 
turn is fixed to the strong steel spindle (10 millim. diameter) h\ 
which forms the axis of rotation of the machine. The box is a 
cube, and can therefore be fixed in two positions, so that the 
axis of the plant may be either parallel or perpendicular to the axis 
of rotation (see fig. 17). The spindle h turns at one end in a hole 
in a piece of brass plate at the upper end of the wooden pillar or 
support i. The other point of support of the spindle is supplied 
hy the brass friction-roller /r, which turns in a simple slot in the 
wooden support^, the spindle being grooved at y to fit the wheeh 
The two supports s and ^ are fixed, 25*5 centim, apart, in the 
wooden board 55, 40 centims. long. The board 55 projects 
beyond the support a to give room for a heavy weight wty 
which may be used to counterbalance the weight of the plant if 
required. The driving-force is supplied by a common American 
watcb-action clock c, on one of whose smaller wheel-arbors a 
grooved pulley j? is fixed. The pulley on the clock being then con- 

* Sachs, ho. cit, p. 220. 

xi2<rir. JOUBisr. — botaitx, vol. xviii, 2 n 
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nected witli either of the grooved pulleys W or by means of a 
driving-belt of silk i the spindle of the klinostat can be kept in 
rotation, either at the rate of one revolution in 20 minutes, or of 
one revolution in half an hour. 


Fig, 14. 





- • Fig. 14.— Elevation of tiie sup- 

port, s, &c,, in a plane at right 
angles to that of fig. 13, showing 
the mode of bearing on the fric- 
tion-wheel. The spindle with 
its groove, g, is seen in section. 
Lettering as in fig. 18, with the 
exception of h, which is the edge 
of the hole in w, and within 
which is seen the disk (d in 
fig. 16) which serves to clamp 
the spindle in any eccentric 
position desired. 


When a plant growing in the box is fixed on the klinostat, it 
hardly ever happens that the centre of gravity of the weight 
coincides with the axis of rotation, so that the clock has to work 
unequally in different parts of the rotation ; and if this inequality 
in the distribution of the weight is at all large, the clock stops 
altogether. But the klinostat devised by my brother has an ar- 
rangement by which the position of the weight can be altered 
until its centre of gravity coincides with the axis of rotation. 
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Fig. 15. 



Fig. 15. — Elevation of 
the support, &c.in the 
plane at right angles to 
fig. 13, to show the pul- 
leys (W, w), the clock, 
and driving-cord. Let- 
tering as in fig. 13- 


Fig. 16. 


This arrangement is shown in section in 
fig. 16. The end of the spindle h termi- 
nates in a screw 5c, which passes , through 
the boss c and the disk-shaped plate d to 
which d is united. As long as the end of 
the spindle -does not press against the 
brass plate the disk (carrying with it the 
spindle) can slide about in any direction 
parallel to in a cylindrical cavity sp 
sunk in the wooden plate of which the 
fioor is formed by a brass plate n, and the 
roof by the plate m. The latter plate is 
firmly attached at its circumference to the 
wooden disk^^, and is pierced in the centre 
by the hole Ji h, The edges of this hole 
(^A) wall thus limit the amount of sliding 
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of the disk i in the space ; and 4 centim. is in practice 
found to be sufficient for the diameter o£ hh If now the 
screw sc is made to project through the disk and press against 
the disk will be forced against the fixed plate m ; and by 
this means the spindle can be secured in an eccentric posi- 
tion ; and thus the centre of gravity of the box and plant can be 
brought into the axis of rotation. This is practically managed in 
a simple manner. The screw is loosened just enough to allow 
the disk to be moved by the applica- Fi 17 

tion of a little force, and yet to support \ ^ j 

the weight of the box without allowing 
any slipping to occur. The plant is 
allowed to assume its natural position, ^ 
which will be with the heaviest side r 

downwards ; the box is then lifted by a ' I ■ ~ j 

hand placed under it, so. that the groove | bii — — r 

g no longer touches the friction-roller, £ 

and then the upper surface of the boss c s 

(fig. 16) is struck gently with a hammer 

in a vertical direction. This displaces L 

the disk d slightly in the right direc- HI 

tion; the spindle is then replaced on Fig. 17.— Elevation of part of 

the -wheel, and its state of balance ig the klinostat in the same plans 

again tested by giving it a slight rota- 13, ehorng the arrange- 
° ./ o o o ment by wbiob. a plant can be 

tion with the hand; if it stffl has a ten- ^ed JthatitBarisispsrpsl 
dency to come to rest in a particular dicn% to tbe axis of rotation 
position, the vertical blows with the instead of parallel as in fig, 13. 
hammer must be repeated uutil, when box witb flower-pot and 
the spindle is made to rotate, it has ho spindle; h, portion 

marked tendency to come to resi m one 
position more than another. 

A few small points connected with the practical working of the 
instrument may be mentioned. The clock is fixed to a wooden disk, 
and this is fixed to the support s by a screw B passing through 
the disk at a point close to its circumference (see fig. 15). Thus 
the clock can rotate in a vertical plane, and can be fixed in any 
desired position by means of the screw. It is by this device 


Fig. 17.— Elevation of part of 
the klinostat in the same plane 


of board on which instrument 
stands ; s, the support. 


that the driving-belt of silk passing round p and w or W can be 
rendered tighter or slacker with great ease ; and a little expe- 
rience soon shows the observer the necessary degree of tension. 
If the spindle has been removed from its bearings, it is nsefulto 
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know that before it is replaced and the driving-silk readjusted 
the clock should always be stopped, which may he done by in- 
serting a heavy bit of wire into the balance-wheel, the other end 
of the wire resting on the board hh. If this is not done, two 
accidents may occur, either the silk may get entangled in the 
teeth of the wheels, or the clock may be forcibly stopped by touch- 
ing one of the wheels in such a way that escapement becomes 
fixed; and this never happens when the balance-wheel is stopped 
as above described. 

With this form of klinostat I have easily been able to keep a 
box of earth and a plant weighing 1000 grams in constant rota- 
tion with the certainty that it will not stop. By gearing a stronger 
clock to the driving-wheels W or & very much heavier weight 
could be easily driven. 


On a Proliferous Condition of Verbascum nigrum, L, 

By the Eev. Geobge Hekslow, M.A., P.L.S., P.G-.S. 

[Bead November 18, 1880.] 

(Plates XVI., XVII.) 

The specimen tp be described* was received from Mr. Marshall 
of Ely, and agrees very closely in its malformations with a mon- 
strous condition of LysimaoMalEpbemerim, L., described by Baillon 
(Adansonia, t. iii. p. 310, pi. iv.). As in the latter, there are dif- 
ferences between the malformed leaves on the lower and upper 
parts, respectively, of the inflorescence. Thus the terminal por- 
tion is much more diffuse than the lower part, while the central 
stem bears numerous tufts of undeveloped and malformed flowers, 
amongst which appear the elongated proliferous shoots proceed- 
ing from the centres of flowers and occupying the position of 
the axile placentas. 

On the lower part of the stem there were very similar tufts of 
buds ; but the flowers were often larger and mostly of a different 
character, as will be seen by comparing Plates XYI. and XYIL, 
and as will be explained below. 

* Leaving town just as the specimen arrived, and consequently being unable 
to examine it myself, I am indebted to Mrs. B. 0. Barnard for the very careful 
examination as well as for the illustrations of the uppermost portion of the in- 
florescence and of the flowers borne by it. The lower part I placed in spirits^ 
and examined on my return. 
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Amongst tte flowers borne by the uppermost part of the inflo- 
rescence there were the following variations ; — 

Plowers with the corolla yellow, stamens abortive, with small 
oblong anthers and centre axis prolonged (PI. XYI. fig. 2). 

Plowers with the corolla virescent, stamens abortive, with reni- 
f orm apparently one-celled anthers, and axis prolonged and bear- 
ing a tuft of linear leaves (PL XYII. figs. 1 and 4). 

Both of the above kinds occurred on the higher regions of the 
upper part of the stem. 

On a lower part of the terminal portion were flowers with very 
small hairy petals, the pistils terminating above with two linear 
processes, and with the ovules visible within the ovary (PL XYII. 
fig. 2). 

At a still lower position were flowers with abortive stamens, 
while the central axis bore buds below the malformed pistil, 
now elevated above them (PL XYII. fig. 3). 

The sterility of the anthers is a phenomenon which likewise, 
hut not always, occurred in species of Anagallis arvensis^ L,, de- 
scribed by Br. Marchand*, the flowers of which were virescent 
and proliferous ; hut the stamens were never free from the petals 
or foliar organs which represented them. 

The ovary also of this plant exhibited somewhat similar differ- 
ences in degrees of prolification, as may be seen by studying the 
Plate together with pp. 164, 165 (1. c.). 

The chief peculiarity of the flowers , on the lower part of the 
inflorescence consisted in the much enlarged ovaries, which were 
composed of two carpellary leaves the median lines 

to a vegetative axis occupying the place of the axile placenta. 
In many the ovaries were completely closed, with a short pointed 
style above (PL XYII. fig. iT). Others had opened near the 
summit on one side, whence a tuft of minute leaves protruded 
(PI. XYII. fig. 8). In others the carpellary leaves had opened 
on both sides, or rather there was an absence of cohesion over the 
summit, so that the leafy axis thrust out its two pendulous leafy 
tufts, one on each side (PL XYII. fig. 9). In other instances the 
two carpels assumed the form of narrow leaves with widening 

* ‘Adansoma,’ iv. p. 150. See also a paper on a somewhat similar monstro- 
sity- of LinariaMaiinefD&sU by the same author, Bull, de la Soc. Bot. de la Pr. 
1879, p* 107. reader m also consult Br. 0. Orambr, ‘Bildimgsab- 
weiehuhgen bet einigen wichtigeren Ffiamenfamilien/^ 1, tabb. ii,, 
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bases, while between them was an axis coyered with ball-shaped 
hairy flower-buds terminated above by a minute tuft of leaves 
(PL XYII. figs. 10, 11, & 12). 

Of these kinds of flowers examined, there were some in which 
the stamens were of the form represented in PL XVII. fig. 11. 
In others there was no trace of them at all. 

The sepals in all cases were free and linear in form. The corolla 
was gamopetalous, as in the normal state, though varying in size, 
being usually smaller in the upper part of the inflorescence. 
Hence they were unlike those of the LysimacMa described by 
Baillon, in which neither the sepals nor petals were coherent. 
The present monstrosity, however, agrees with that plant in the 
fact that, in both, the stamens, when present, are abortive and 
from the corolla, being inserted on the axis below the malformed 
carpels. The anthers of the Verhascum weve of two sorts, some 
reniform, others minute and oblong (compare PL XVI. fig. 1 
and PL XVII. fig. 3) ; but in aU cases apparently quite 
abortive. 

"With reference to the difierence between the upper and lower 
parts, Baillon says that he does not know why the proliferous 
axes are more prolonged into shrubby processes on the higher 
part than in the lower. There seems, however, a very simple 
cause, namely the tendency of the vegetative extremities of plants 
to take the lead before the laterals ; consequently the axis of the 
flowers in the upper part have shot out while those lower down 
have been delayed in doing so, till the arrested stage became 
fixed and the buds could not develop at all, as shown in the 
flowers on Plate XVI. 

Another difierence between the present plant and Baillon’a 
Z^simacJtia comiQts in the fact that in the latter the placenta is 
normally free and central, so that the proliferous axis arises, as it 
were^ from a free tube ; but in the Verhascum the axis is adherent 
to the two carpeHary leaves, this adhesion causing two deep 
longitudinal furrows to be seen on the exterior surface and on 
opposite sides of the ovary. 
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EXPLANATIOJJf OF THE PLATES. 

Plate XVI. 

Fig. 1. Terminal portion of a monstrous state of Verlasoum nigrum^ L., bearing 
proliferous shoots which occupy the position, of the axile placenta. 

2. Malformed flower from the uppermost part of the inflorescence. 

Plate XVII. 

Fig. 1. Monstrous Ferfiascwm nigruTn^ L., malformed flower from the superior 
part of the inflorescence. 

Figs. 2 and 5. Malformed flowers from a lower position on this portion of the 
plant. 

Fig. 3. An, open malformed carpel, from a flower similar to that of fig. 2. 

4. An abortive stamen, from a flower represented in fig. 1. 

6. The lower portion of the inflorescence of Verhascum nigrum^ L. The 

axes in the flowers borne by this part are arrested or still enclosed 
within the enlarged ovaries. 

7. Flower with ovary entirely closed. 

8. Flower with ovary open atone side, allowing a tuft of leaves to pro- 

trude. 

9. Flower with ovary open above, allowing two opposite tufts of leaves to 

protrude. 

10. Flower in which the carpels are entirely free. The axis is covered with 

ball-like flower-buds, and is terminated above by a tuft of minute 
leaves. 

11. A carpellary leaf of flower represented by fig. 10. 

12. A flower-bud from fig. 5, enlarged. The dissections are mostly some- 

what enlarged. 


Eemarlks on the Indian Coffee-Leaf Disease. By Mr. "William 
Bidie, in a Letter addressed to, and communicated by, Johk 
Cameeok, F.L.S,, Superintendent of the Botanic Gardens, 
Bangalore. 

[Bead February 3, 1881.] 

Bangalore, Dec. 29, 1880. 

, . i . The Coorg country is situated in the Western Ghats, between 
N. lat. 11° 55' and 12° 50' and E. long. 75° 25' and 76° 14'. The 
European enterprise in coffee has wholly developed in Coorg 
within the last twenty-five years ; and no disease was observed 
till four or five years ago. Mr, Bidie seems to think (and this is 
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a general opinion) that the disease was imported from Geylon or 
Chickmoogloor, the latter being a Coffee-district of Mysore, which 
is only about sixty miles distant from the plantations of Coorg. 

J. CAMEEOlSr. 


“ Benlomond Estate, Amutfcy, S. Ooorg, 

23 December, 1880. 

So much has been written about leaf-disease by scien- 
tific men who have made it a special study, that any remarks 
of mine will, I fear, be of little use, and can hardly be ori- 
ginal, as the subject has occupied so much attention in Ceylon 
that it may he fairly said to be exhausted. Some two years ago 
the Government sent Mr. Harman to the coffee-districts to in- 
vestigate and, if possible, suggest a remedy for the coffee-leaf 
disease. The time at his command was far too short to enable 
him to do more than merely glance at the various places he visited; 
so that the only practical result was a lot of money spent, and we 
poor planters told to adopt a better system of cultivation and go 
in for experiments in culture and manuring. This is easily said ; 
but when labour is such a difficult problem to solve, we have to run 
as much as possible in the beaten track, so that no money may he 
wasted ; and when superintendents have to give an account of 
every ^ pie ’ they spend to absent proprietors, they do not care to 
attempt any new mode. Eesident proprietors again, as a rule, 
say they cannot afford to spend money on experiments, it being all 
they can do to get sufficient coolies to cultivate in the usual 
routine. 

“ Badly cultivated fields, or those impoverished by want of culti- 
vation and manure, are particularly liable to disease ; and in these 
fields the disease first shows itself on a tree of coarse growth whose 
branches have an upward turn, and foliage of a paler colour ; 
these are well known in Goorg as * chicks,’ a name given to them 
on the supposition that they were originally introduced to Coorg 
from Chickmoogloor in Huggur. Whether this supposition is 
correct, I cannot say; hut I know that planters in that district 
are very willing to pay a long price for Coorg seed, which is a 
proof that the Mysore trees are inferior to Coorg. Could we 
thoroughly weed out these chick-trees, we would have less cause 
to dread any of the ailments coffee sufiers from. 

I see leaf-disease attack plants at all stages of their growth, 
when in the nursery with their first pair of leaves, and subse- 
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quently at all ages in the field. Plants taken from a swampy 
nnrsery and planted in rich and dry soil often snfier, probably 
having the disease ere they were transplanted. If plants are put 
out in a weedy estate and are allowed to be smothered in weeds, 
and the soil round the plant caked, these suffer fearfully, often 
being destroyed, or else so weakened that the following dry season 
settles them. 

‘‘The worst field I ever saw was one three years old, and on 
which there was no crop, the soil very poor and the subsoil rather 
gravelly, and what we call hungry, as no manures seem to have 
a lasting effect. This season I first noticed it on our impoverished 
field of old coffee which was overrun with Harriale, and on which 
there was little shade. From this field it spread to all unshaded 
parts ; but nnder good shade it has done very little damage. This 
was in August last, and during a break we then had. Since then 
I noticed one very bad field, unshaded, and uncultivated as regards 
the soil, which was simply a sheet of grass. Another estate I 
noticed had it bad in August ; but it was then manured with 
guano and bones j and now it has got quite over the disease, and 
is throwing out no end of young wood. 

“ When the leaf is fairly covered with the rust, I have noticed a 
small red insect feeding on it, or as I suppose to be feeding, as it 
moves every now and again, covering the hairs on its body 
with the spores, and, as I think, feeding hy absorbing their con- 
tents. If you can suggest any mode hy which I could convey 
a few leaves to you, I would send them, so that you might see 
this insect for yourself. I have only noticed these insects before 
the leaves get covered with the white web, which all get about the 
time they are detached from the trees, and which is, I suppose, 
the disease in an advanced stage. As a remedy, I can suggest 
nothing ; but deep cultivation, manure, and shade of good trees 
will help the trees to get over the disease; and by gradually 
weeding out the ‘ chicks,’ I hope that we in Coorg may not have 
to cry out as the Ceylon planters have. I may here state that 
a field planted with plants raised from Ceylon seeds was badly 
affected, and yet the surrounding fields of Coorg trees have as 
yet shown no symptoms of it. iThis I noticed early in Sep- 
tember. The fields were then being pitted— z. c. between every 
four trees a large pit is opened, 3 feet long by 1| foot wide and 
deep ; these we leave open till weeds, fallen leaves, prunings, and 
manure fills them up again, and they are known as renovating-pits. 
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Probably this pittiag may ha^ebad something to do with the safety 
of the Coorg trees; but it seems strange the Ceylon plants 
should get it, as soil, exposure, and cultivation were the same in 


The Coffee-Disease in South America. 

By M. C. Cooke, M.A., A.L.S. 

[Read February 3, 1881.] 

(Flate XYIII.) 

The coffee-plant seems destined to become the victim of destruc- 
tive parasites in all countries wherever it is extensively culti- 
vated.' The Ceylon coffee-disease has long been known ; and its 
fungus, th.e Semileia vastatriso^hdj^ had considerable attention, 
and been made the subject of successive investigations. Pro- 
bably we are now in a fair way of knowing all that can be 
known of its life-history ; and this is the only safe basis on which 
to hope for a radical cure. 

The same pest is known in the coffee- plantations of Mysore, 
accompanied by another form of disease known’ as the Kole- 
roga,' or black rot, also of fungoid origin, and apparently unknown 
in Ceylon. It was this disease which I examined and reported 
upon to the Government. of India in 1876 under the name of 
FelUcularia Koleroga The fungus is entirely superficial, spread- 
ing over the leaves in a compact filamentous film, somewhat 
like the mycelium of an Mrydjplie in external appearance, hut 
quite different in its internal structure when seen under the 
microscope. The felted threads bear their own proper spores, 
reminding one somewhat of the genus Zygqdesmus \ hvit the film 
is so superficial that when it is moistened it can be removed 
in flakes from the surface of the leaves without resistance. "With 
the majority, probably all, of the species of and its allies 

the mycelium cannot be thus removed, on account of the processes 
which enter the substance of the leaves through the stomata. 
Until recently it was not known that this disease bad made its 
appearance on the coffee-plant outside of Southern India. 

The existence of destructive parasites on coffee in South America 
was intimated as long ago as 1876, the same year in which the 
‘ GreTillea,* iv. p. 116. 
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Mysore fungus was investigated. The first communication was 
from Venezuela^, wliieli stated that the coflfee-disease there known 
was called ^^Candelillo ” or Mancha de Merro^'^ (iron stain); and 
specimens of the leaves were sent for examination with the 
following note, drawn up hy Senor SaenZj Professor of Botany in 
the TJniversity of Bogota. The disease, he says, “ consists of cir- 
cular or elliptical blotches of an ochreish-yellow colour, in which 
are to be observed hard knots in the centre, round which are 
formed concentric bands. The salient knots are to be easily dis- 
tinguished on each side of the leaf; but on the one side only are 
to be found small fungi of a yellow colour (orange), formed of a very 
delicate pedicle crowned by a small sheaf of fibres, in which are 
an abundance of oval corpuscles of a darker colour, approaching 
to green, and of *003 millim. in diameter.’’ 

The specimens which accompanied this note were submitted 
to the Eev. M. J. Berkeley, who reported that the spots were 
occupied by a minute fungus which he called Depazea maculosa, 
Berk., having fusiform spores *0008 inch long (or *02 millim.) with 
about seven nuclei. 

It may be remarked here that the old genus Depazea oi Pries 
was characterized chiefly by the presence of small perithecia 
seated on discoloured spots, the structure of the perithecia and 
their contents not being taken into account. Hence some of the 
species of Bepazea had perithecia which contained only stylo- 
spores, others asci with sporidia. "When microscopic fungi had 
to be revised, as a consequence of improvement in the microscope, 
the genus was divided into two parts : those containing 

stylospores in the perithecia were denominated Septoria, and 
those in which the perithecia contained asci were relegated to 
Sph(BrelIa, and the old name of Bepazea became practically obso- 
lete. The species above noted as Bepazea maculosa would there- 
fore now be denominated Septoria maculosa. Experience has de- 
monstrated that in some cases the Septoria is only an imperfect 
condition of an ascigerous Splicsrella, which makes its appearance 
on the same or upon contiguous spots on the same leaves. The 
relevancy of these observations will be apparent hereafter. 

Subsequently, further specimens were sent to Kew Gardensf 
from Dr. Ernst of Caracas, which demonstrated that the names 
of ^Bandelillo ” and ^Mancha de hierro ” were not applicable to 
* Kew Gardens Iteporfc for 1876, p. 21. 
t Kew Gardens Report for 1877, p. 28. 
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tKe same disease, and also that destruction was caused, and some 
of the leaf-spots produced, by an insect named Gemiosfoma cof- 
feellmn* At this time (1877) it became manifest that three para- 
sites had attacked the coffee-plant in South America, namely, the 
Oemiostomot^ the ^^Gandelillo^^ and the ^^Mancka de Jiierro,’^^ 

In a memoir published by Dr. Ernst in Spanish he described the 
Candelillo somewhat fully, and applied to the fungus which pro- 
duced it the name of Erysiphe scandens. The felted mycelium 
which overspread the leaves seemed to him to be the mycelium of 
an EryBiplie *, and he believed that he discovered also some cysts 
similar to the pycnidia of Erysiphe. It was never assumed that 
the conceptacles of an Erysiphe had been found ; but the name 
was applied to the imperfect mycelium on account of its supposed 
resemblance to that of some 

During the past year I received some coffee-leaves from Dr. 
Ernst bearing the ^^ GaifidelilloP or supposed Erysiplie ; and these 
leaves I examined carefully without finding pycnidia, but with 
somewhat of surprise that it was the identical “ black rot ” or 
*^Koleroga ” of Mysore, and that the fungus w^as none other than 
that which I had described as Fellicularia Koleroya, This fact 
was clearly demonstrated by finding the globose echinulate spores, 
that ViXQ ^^Gandelillo ** of Venezuela is the ^^Koleroga ” of Mysore, 
and the ErysipJie seandens, Ernst, a synonym of Fellicularia Eole- 
roya^ Cooke. 

The. '^Mancha de hierro^^ differs most distinctly from the ^^Gan- 
delillo in forming discoloured orbicular spots on the leaves ; and 
it is therefore to that which reference is made in the note by Pro- 
fessor Saenz, and also in a further communication from the Com- 
missioner of Agriculture at Bogota to Dr. Ernst, published in 
J uly 1880 The Commissioner writes : — “At first there appear 

on the leaves smaU spots of a light greenish colour, which in two 
or three days turn brownish, and then appears on each of them a 
fungus divided in three Or more greenish-yellow branches. This 
fungus is said to he phosphorescent at night ; and in places where 
it is very common a phosphoric smell is noted. After some 
days the diseased leaves fall off, the fruits, which also are attacked 
by the parasite, follow very soon, and the trees are left quite 
bare. They form, however, new leaves after some months ; but 
these are again attacked by the fungus. The disease is reported 
to be more frequent in damp places than in dry ones, its ravages 
* Nature/ My 29th, 1880. 
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being greatest in plantations where the trees are planted rather 
close. The fungus has also attacked the shade-trees, especially 
the G-uamos sp.).’* 

Other communications which I have received, accompanied by 
specimens, demonstrate that the same disease is spreading widely 
through the coifee-districta of Costa Eica and other parts of 
Central America, New^ and Venezuela, and causing con- 

siderable alarm. 

The leaves and unripe berries are marked by distinct pale spots, 
nearly orbicular, with a regular well-defined outlinej and in the 
leaves quite perfect on both surfaces, from about a quarter to 
nearly half an inch in diameter, from two or three to five or six or 
more spots on the same leaf. These spots are often quite smooth, 
uniform in colour, and without any external evidence of the pre- 
sence of a fungus. In these instances they seem as if they might 
as well have originated with an insect as with aTungus. Others 
of these pale spots are occupied by a few minute dark-brown 
peritheeia, so minute as not to exceed the puncture of a pin. These 
perithecia, seated on pale orbicular spots, constitute 

of Berkeley 5 but as I have found in all of them which 
I have examined perfect asci and sporidia, they were named and 
described as Bphcerella coffeicola^. At that time I had not seen 
the specimens which Berkeley determined as De'pazea maculosa ; 
but as he found no asci, and characterized it as a Beptoriay-^^ 
^h<sreUa may be treated as a distinct fungus, although, in my 
own opinion, it is only the perfect or ascigerous condition of 
ttie same parasite. 

The question would arise at once as to the general character of 
Sepforia and also of Bplcerella^ whether they are likely to be 
productive of such a disease as that of the South- American coffee. 
There are no very distinct records of species destructive in this 
manner and to this extent ; but there is, on the other hand, no 
reason why either Septoria or Sphcsrella may not be destructive. 
This may be affirmed more strongly of Bplimrella ; since within 
the past two years Splicer ella Taxi has undoubtedly proved very 
destructive to yew-trees in Cornwall ; and as for Septoria^ some 
species have, to a limited extent, appeared as a destructive pest. 
Under any circumstances, if this really proves to be the cause 
aud not a consequence of the coffee-disease in South America, it 
has the merit of being more truly devastating than any of its pre- 
* * Grevillea/ ix. p. 10 (1880). 
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decessors. It must be remembered that the perithecia are neyer 
numerous on the spots, and that at least half the discoloured spots 
are wholly without them. The spots are present, but there are 
no external evidences of fungi; and in some of these naked 
spots which were examined internally I failed to trace any 
mycelium. 

There is, however, still another feature in connexion with 
these discoloured spots, that upon some of them, sometimes on 
the upper and sometimes on the under surface, another and very 
different kind of fungus flourishes. A pocket-lens will be suffi- 
cient to detect on some of the spots small, erect, slender, yellow 
threads with a globose head, five or six of them upon one dis- 
coloured spot. Sometimes they will be found on the same spots 
as the perithecia of the. Sphcerella^ and sometimes on spots in 
which no perithecia can be detected. This ^tilbum^ which has 
been named Stilhum flamdum"^ like all other species, a com- 
pound stem formed of a bundle of slender filaments, parallel to 
each other, fused into a common stem, terminated by a globose 
head, composed of the free ends of the component filaments, sub- 
divided and terminated by minute subglobose spores, scarce ‘0015 
millim. in diameter. This corresponds very closely with the de- 
scription of the parasite as described by Professor Saenz, who 
indicated the circular or elliptical blotches of au ochreish-yellow 
colour ” and the “hard knots in the centre,” which are the peri- 
thecia of the Bj^basrellay and the “ small fungi of a yellow colour, 
formed of a very delicate pedicle crowned by a small sheaf of 
fibres, in which are an abundance of oval corpuscles.” The only 
difference appears to be that his measurement of the corpuscles 
is about double that of mine, Ms being '003 millim., and my own 
•0015 millim. for the spores of the Stiliumy a discrepancy not so 
very extraordinary when the minute size of the bodies is taken into 
■•accpuiat., " 

The Commissioner of Agriculture at Bogota also undoubtedly 
saw the same fungus, although his description is less exact and 
accurate. Whether there is any foundation for the belief that 
this little fungus is phosphorescent or emits an odour of phos- 
phorus, cannot he affirmed, as he evidently mentions it with 
some reservation. 

I have now demonstrated that the coloured spots may be 
without any visible fungus upon them, and exhibit no trace of 
* * ereyillea/ ix. p. 11 (1880). 
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mycelium iu tHe tissues, or they may nourish a Septoria, m setju 
by the Eev. M. J. Berkeley, or a JSjphcerella) as found by myself ; 
or, finally, a species of Stilbum, as seen by myself and by Pro- 
fessor Saenz, Purther, the StiTbum may occur on the same spot 
as the perithecia of the Spharella, or both perithecia and Stilhum 
(the one without the other) may be found occupying diiferent spots. 
AJl these points are worthy of consideration in searching for the 
source of the disease. 



l)esm., a small species oiBphcdrella common on the leaves of , some 
species of Stellaria, owes its name to the fact that it is sometimes 
found associated with a minute species of Isaria^ a mould closely 
allied to JSHlbum, although the Bphcsrella is often found without 
the Isaria, 

On unripe coffee-berries from Costa Eica, as well as from Vene- 
zuela, the same orbicular spots occur, usually one spot only on each 
berry j and on some of these spots I have seen the Stilhum^ but 
hitherto have not observed the SplcBrella. 

These observations are communicated to the Society as a sum- 
mary of all that at present has been determined respecting the 
coffee-disease of South America. I venture to think that the 
disease seems to be a complicated one; and for the present 
I am not prepared to affirm that either the Beptoria^ ov the/%/i£e- 
r6lla,Qt the Stilhum, or all together, is the cause of the disease. 
At the same time I cannot hut think it possible that none of 
the three forms of fungus are autonomous, and that all may he 
related to each other as forms or conditions of the same fungiis, 
of which the is the highest and most perfect manifes- 

tation. 

Since the foregoing was written, I have been permitted by the 
Eev. M. J. Berkeley to examine some diseased coffee-leaves* 
from the island of Jamaica. The same discoloured spots are pre- 
sent, although smaller in size, and little dark specks or points 
(visible under a lens) on these at once suggested a Beptoria or 
Sphcerella ; but microscopical examination showed that the dark 
points were not perithecia, but tufts of short-jointed olive threads, 

* [The leaves in question were sent by Mr. Morris, G-ovemment Botanist at 
Jamaica, accompanied by a sketch of the Cercospora ; but neither Mr. Morris 
nor Mr. Berkeley could find spores; and Dr. Cooke found them only after 
long and patient examination. Mr. Berkeley thinks that the Oercospora is pos** 
sibly the same mth Otadosporimi stem^ra, B. & Curtis.— M. J. B.] 
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with hyaline bacillary spores growing at the apex. This appa- 
rently new species of Gercospom has been called Gercospora cof- 
feicola^ Berk. & Oooke. ITearly all the species of this genus occur 
on living or fading leaves, and many of them grow on discoloured 
spots. The septate threads generally grow in tufts ; and the 
habit is somewhat that of a small Gladosporiim^ to which the genus 
is closely allied. It is noteworthy that we have here, in another 
locality, an entirely different species, genus, and order of Fungi 
growing upon almost identical pallid spots on coffee-leaves. It 
renders still more difficult an answer to the question, “ What is 
the cause of this form of coffee-disease?’* 

DESCRIPTION OF PLATE XVni. 

Fig. 1. Portion of coffee-leaf with the diseased spots, nat. size. 

2. Section of diseased spot, showing perithecia . 

3. Asci and sporidia of X 400 diameters. 

4. Sporidia of the same, x 400 diameters. 

6. Two individuals of Stilhum flavidum, x 65 diameters. 

6. Spores of the same, X 400 diameters. 

7. Tuft of hyphae and spores of Cerco^ora coffeicola, x 400 diameters. 

8. Supposed spores of Xepdzm macuhsa, x 400 diameters. Drawn to scale 

from the description only. 


On the Occurrence of Stipules in Hex Aquifolium, 

By A. Craig Christie, F.L.S. 

[Read February 3, 1881.] 

the * Flora of British India,* i. p. 598, Sir J. D. Hooker 
observes that the character attributed to the Ilieinas requires 
cohsiderahle alteration. In the revised ordinal character he 
writes*— “ Leaves exstipulate, or with minute stipules j *’ and he 
gives small stipules to the species Ilex Godajam. Dr. Brandis 
also, in his *’ Forest Flora of North-west India/ attributes stipules 
to two of his Species of Bex, 

The occurrence of stipules in the order Ilicinse is not there- 
fore quite novel, though I cannot find that the presence of 
small stipules in llew Aquifoliwm has hitherto been noticed. 
Indeed, in several of our works on systematic botany, it is ex- 
pressly stated that the natural order Ilicin© has “exstipulate 
linn. JOUBN. — BOTANY, TOL, XYHI. 2 M 
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leaves/* As tMs is not the case, I venture to send specimens 
of Beiff AquifoUm}i, L., for exhibition and the examination of the 
Pellows of the Linnean Society, which show the presence of 
small, though very well-marked stipules. 

The stipules in question seem to be non-deciduous, though 
they may, in some instances, be easily removed by ea^terml mAxx-- 
ences. My attention was first called to their presence by one 
of my pupils, Miss J. S. Mitchell; and I have since verified 
the fact by repeated observation on the living plant. 

In passing, I may further call attention to the scarcity of the 
fruit of the Holly in this part of Scotland, especially the neigh- 
bourhood of Edinburgh, where, in the examination of some 
hundreds of plants during this winter season, I scarcely have met 
with more than twenty-five holly-berries. 


On Eight-hand and Left-hand Contortion. 

By C. B. Clarke, M. A., E.L.S. 

[Bead February 17, 1881.] 

For many years there has been a dissension between the leading 
descriptive botanists as to the employment of the term right- 
hand contortion. Those genera of Myrsinacese which M. Alph, 
DeCandolle, in the ^Prodromus/ diagnoses as having the lobes of 
the corolla contorted to the right-hand, are described by Mr. 
Bentham, in the ‘ Genera Plantarum/ as having the lobes of the 
corolla contorted to the left-hand. This dissension between 
authorities still continues unabated : in his ‘ Phytographie,’ 
published last year, A. DeCandolle devotes more than seven pages 
to this point ; and Prof. A. Gray has reviewed A. DeCandolle at 
length in ' Silliman’s Journal.* 

The inconvenience which is thus caused to other botanists when 
they describe plants is serious. Every body is obliged to learn 
what Bentham and A, DeCandolle mean by right-hand contor- 
tion; but if a lesser writer says “dextrorsum contortis,” it is 
very troublesome to turn about the book, and endeavour to dis- 
cover by inference whether the writer uses the term “ sensu Can- 
dolleano’* or “sensu Bentbamiano.’* To meet this difficulty, 
A. De Candolle (in his ‘ Phytographie,* p. 208 ) advises authors, 
whenever they use the term “ dextrorsum contortis,** to add either 
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the words “ e centro visum or externe visum.*’ This is rather 
cumbrous ; but one of the points I hope to make clear in this 
paper is that it makes no difference whatever whether the de- 
scriber conceives himself within or without the spire, I hope, 
therefore, I have already made plain how important it is that 
botanists, great and small, should employ the term ‘‘ dextrorsum 
contortis ” in one uniform sense. It is very far from my wish 
to pretend to decide in which sense, while such divergence in 
usage reigns among our great men. I do hope in the present 
paper to clear away much that obscures and confuses the sub- 
ject, and to show what the exact and single point is which is in 
dispute. 

There is no difference of opinion as to which is the right-hand 
twist; gardeners call it the way of the sun. Both Bentham 
and A. DeCandolle are agreed that the hands of a clock go round 
the right-hand way; we deal at whist and put on the railway- 
break that way, I do not suppose that in the north temperate 
zone there is any difference of opinion on this. The employment 
of the word “ dextrorsum” to represent this direction of twist is, 
however, arbitrary : the motion is indeed from left to right if you 
look at the hour 12 in the clock-face or the sun at noon ; but it 
is from right to left when the clock-hand passes 6 and at the lower 
(invisible) transit of the sun across the meridian plane. A. De 
Candolle has remarked this. It only indicates, what requires no 
mathematics to see, that a twist cannot be completely represented 
by a linear motion ; one twist must be compared with another 
twist. In elementary works of mathematics the clock-hand way 
is taken as the positive direction of a twist, the reverse way as 
the negative. Mathematicians prefer the term “ positive ” for 
the clock-hand way, because it is no more right-hand than left- 
hand; but they often slip into the vulgar universal use of the 
word “ right-hand ” to describe such direction of twist. There 
IS ho reason why botanists should not retain the LinnsBan word 
right-hand for the clock-hand direction, provided it is understood 
that this use of the word is entirely arbitrary ; if it is maintained 
that the clock-hand direction is more to the right-hand than to 
the left-hand, it may become necessary to fall back on the term 
positive for that direction. 

The botanic definition of right-hand contortion is grounded on 
the words of LinnsBUs— ‘ Sinistrorsum hoc est, quod respicit sinis- 
trum, si ponas te ipsum in centro constitutum,. meridiem adspi- 
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cere ; dextrorsum itaque contrarium.’V Linnseus was a very fair 
astronomer ; he here places himself in the normal position, of an 
observer in the north temperate zone, and loohs south at the 
midday sun: he says that then the right-hand way round is the 
way of the sun* Every gardener of that day and of the present 
reckons the same way. But A. DeOandoIle says (‘ Phytographie,’ 
p. 202) that the words ‘' meridiem adspicere ’ * are entirely useless, 
and that it makes no difference whether the spectator turns to 
the north or to the south ; and Asa Gray says the same. 

At this point we take leave of all q^uestions of convention and 
definition. This is the crucial point in the dispute; and I main- 
tain Linnaeus to he altogether right, and that those who say he 
is wrong have not understood him. If I turn north, the diurnal 
revolution of the heavens takes place in the direction contrary to 
the clock-hand. 

In fig. 1 a spectator at a observes, looking south, the dextrorse 
contortion depicted ; at 
XII the motion is from Pig. i. 

left to right, at VI from 
right to left, and (I might 
add) ; at IX from foot to 
head 5 but it is all one way 
round, which we are agreed 
to call the right-hand way. 
the spectator advances to 
X, looking still south ; the 
motion is still from left to 
right at XII, from right 
to left at VI; it makes 
no difference his being within the spire instead of without. If 
the spectator, however, faces north, whether within or without 
the spire, the direction of motion at both the points VI and XU 
is reversed, as described in right and left ; because simply the 
spectator has altered the position of his own right and left hands. 
An objector may say, I look at the part of the circle nearest 
me at a (^^. e. at VI), and when I have crossed it and got within 
to 5, 1 turn round and look at the same portion of the circle 
which is still nearest me, and see the direction of motion at 
VI reversed. I reply, “ Yes ; but not because you entered 
within the circle, but because you turned round and faced north.’’ 
A. DeOandoIle says it makes no difference w^hether you look 
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north or south. Linnssus has provided, howover, that you are 
to look south. Similarly, when you have entered the circle, the 
direction o£ motion will be reversed if you stand upon your head ; 
not because you entered the circle, but because you stood upon 
yotxr head. ¥ou may stand on your head without entering the 
circle, Lmnaeus did not provide against this i it is, however, 
the exact point that botanists now have to provide against. 

I have treated the subject for simplicity in one plane; I 
have considered the case of a circle instead of a helix : the latter 
is really included in the former; hut without talking of projec- 
tions, we can see that if the circle is cracked at one point and 
one end lifted up a very little, so as to transform the circle into a 
very depressed helix of one turn, all that has been stated about 
the direction of twist in a circle must apply to the twist in the 
helix ; and it is equally clear that what is true of the depressed 
helix must he true of a more elongate one. 

Jjlg, 2 is intended to show the appli- 
cation to a contorted corolla, which is 
represented cut at right angles in two 
pieces, the upper piece lifted upwards a 
little. Looting at this upper piece, 
whether we imagine ourselves within or 
without, the contortion is dextrorse; but 
if we were to take up the lower half of 
the corolla and look at the section, the 
contortion would appear sinistrorse : this 
we may see by looking tbrough the back 
of the page at the section of the upper 
half. This is the point at issue between 
A, DeGandolle and Bentham : A. DeCan- 
doUe looks down the axis of the flower, 

Bentham looks up it. In descrihing a 
twist there are two points to be settled 
conventionally : (1) which way round is 
to be called right-handed ; (2) which di- 
rection of the axis (round which the twist 
takes place) is to be reckoned positive. As I understand, there 
no difference among botanists regarding the first point ; the con- 
tention is really regarding the second. Bentham takes the axis 
of vegetative growth as the positive direction ; A. DeCandoIle 
takes that direction as negative, which seems less philosophical ; 
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but LinusBUS appears to have looked this way at flowers, at least 
sometimes. 

Mr. Bentham has of late years replaced the Linutean dex- 
trorsum contortis ” by ** lobis dextrorsum sese obtegentibus,*’ and 
sometimes by “ lobis dextrorsum contortis et obtegentibus.’^ This 
is intended to meet the case which occurs occasionally (in Asele- 
piadese not rarely), wherein, though the corolla is strongly con- 
torted to the right, the line of overlap of the lobes is nearly ver- 
tical or even (near the tip of the corolla) somewhat towards the 
left. In such a case the contortion is really dextrorse, and the 
contour of the edges of the lobes not a point of much importance. 
Mr. Bentham’s alteration of the words does not affect the main 
point at issue: if the edges of the corolla-lobes, as viewed 
from the base, appear to overlap to the right, then, as viewed from 
the tip, they will appear to overlap to the left. If we alter at all 
Linnaeus’s definition, what we require is some word to show that 
we regard the bud from its base, not from its tip ; that we stand 
on our feet as we look at the sun at noon, not on our head. 

The case of twining-stems is, I need hardly say, similar to that 
of contortion of corolla-lobes ; but it is much less confused, 
because gardeners, as well as botanists, have generally taken the 
axis of growth as the positive axis, as Linnaeus uniformly did. In 
fig. 3 a climber is ascending a tree with a right- 
hand contortion ; if, however, we turn the book 
upside down, the contortion appears left-hand. 

Also if we look through the page from behind 
the contortion appears left-hand ; this is the 
same as supposing ourselves inside the tree and 
turning also right-about-face. Lastly, if we 
turn the page upside down and then look 
through it from behind, the contortion appears 
right-hand. There are, in short, two arbitrary 
conventions ; therefore cases. 

If in fig. 3 we suppose a twiner to grow down 
a stem so that the direction of all the arrows is 
reversed, the direction of the twist is reversed. 

A distinguished botanist twisted a piece of 
string round a cedar pencil and pointed out to 
me, with some triumph, that the direction of 
the twist appeared the same from either end of 
the pencil. This of course merely amounts to saying that if you 
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reverse the direction of rotation and also reverse the direction in 
which you look along the axis, the direction of twist is not 
altered. 

I suppose myself to have shown : — 

(1) That Linne&us’s original definition of right-hand twist is 
exceedingly good, and contains no surplusage. 

(2) That in observing contortion it makes no difference whether 
you imagine yourself within or without the spire, so long as you 
do not turn yourself round or stand upon your head. 

(3) That all botanists are agreed which is a right-hand twist, 
viz. the clock-hand way. 

(4) That the differences in describing the contortion of a 
corolla-bud arise from some botanists regarding it from the base, 
others from the tip. 

(5) That it is a pure matter of convention whether we reckon 
the axis of growth of the flower as positive or negative ; but that 
this is the only point of convention remaining to be settled. 

(6) That it does not much matter which way it is settled ; but 
that it is of the greatest importance to all botanic describers that 
it should be settled, definitely and finally, one way or the 
other. 


On the Conifers of Japan. 

By Maxweld T. Mastebs, M.D., F.E.S. & li.S. 

[Bead December 2, 1880.] 

(Plates SIX- & XS.) 

The object of the following paper is to give a complete list of 
the Conifers of Japan known up to the present time, together 
with incidental remarks on their structure, affinities, synonymy, 
and geographical distribution. The list was originally drawn up 
as a guide to the identification of the numerous andwell-preserved 
specimens of Conifers brought from Yesso and various parts of 
Japan by Mr. Maries, and which were kindly placed in my hands 
for determination by Messrs. Yeitch. The study of these speci- 
mens necessitated reference to other Japanese collections, to the 
Coniferous plantsof Korth-east Asiageneraily, and,to some extent, 
to those of the coast of iNTorth-west America. In carrying on these 
investigations, I have had the advantage of studying the collections 
at Kew (both living and dried), those at the British Museum, 
those in tbe museum of Messrs. Veitch (including the original 
LINN, JOUBN.—BOTANT, VOL. XTIII. 2 N 
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types brought home by the late Mr. John G-ould Teitch), as well 
as living specimens in their nurseries and in various other horti- 
cultural establishments. The library at Kew has also been of 
great service to me in referring to the numerous publications 
relating to the subject in hand. 

In drawing up the list, I have followed the arrangement o£ 
the genera adopted by Mr. Bentham in Benth, et Hook. ^ Genera 
Blantarum,’ vol. hi. p. 420 (1880). As to the species, I have 
followed the publications of Murray, Parlatore, Engelmann, and 
other authors ; but I have personally examined all those native to 
J apan, except in the case of some genera (as Jmipems and Podo- 
wherein, from lack of material, I have been constrained to 
depend chiefly on the labours of others. 

The tabular list at pp. 483-485 comprises, in the first column, an 
enumeration of all the species known to inhabit the Japanese islands, 
inclusive of Tesso. The succeeding columns are intended to show 
the distribution of the Japanese Conifers in adjacent countries, as 
well as to indicate the existence and geographical distribution of 
nearly allied or representative species.” The columns relating 
to the mainland of North-east Asia and to the islands of Sachalin 
and Yesso contain, it is believed, a complete enumeration of the 
species so far as they are known. ■ In the remaining columns 
only such species are entered as may. be considered representa- 
tive, very nearly related, or analogous to the Japanese species, or 
which have some special interest to warrant their introduction. 
Separate lists are given for the Kurile Islands and for those 
of Sachalin and Yesso, for the purpose of showing the relation of 
the Coniferous flora of Japan proper to that of North-east Asia 
and that of North-west America, between which countries and 
Japan these islands are situated. These lists must, of course, be 
looked on as approximately correct only; for, doubtless, much 
yet remains to be learnt of the floras of these regions. 

The authorities specially referred to for indications as to the geo- 
graphical distribution of particular species have been : — Pariatox^e 
in HeCandolle’s ‘ Prodromus,’ xvi. sect. 2, 1868; DeCajidolle’s 
* Geographie Botanique Tchihatcbef’s French translation of 
Grisebacli’s Vegetation der Erde,’ enriched as it is by notes of 
the translator and of M. Fournier ; Beinling’s memoir TJeber die 
Geographische Terbreitung der Coniferen Hildebrand’s paper 
entitled Hie Verbreitung der Coniferen in der Jetztzeit und in 
den friiheren geologischen Perioden,” and other general works. 
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For tHe Conifers of tLe Arctic regions, of Siberia, of tbe north- 
east coasts of Asia, and the adjacent islands I have consulted 
Ledebour’s ^ Flora Eossioa,’ and Hooker on the Distribution 
of Arctic plants, Trans. Linn. Soc. voL xxiii. (paper read June 21, 
1860). For species found in Manchuria and Ainuria I have 
turned to Trautvetter and Meyer’s enumeration in Middendorff’s 
^ Eeise/ to Maxiraowicz’s ‘ Primit. Flor. Amur.’ (1859) p. 260, to 
Eegel’s ^ Flora IJssuriensis ’ (1862), to Schmidt’s ^ Eeise im Anaur- 
land und auf Sachalin.’ For China I have depended on the publi- 
cations of Bunge (Enum. Plant. Chin.), Enprecht (Sertum Tian- 
schanicum), Fortune, <&c. For the Conifers of Eussian America 
I have trusted to the publications of Ledebour, to Bongard’s 
^Observations sur la vegetation de Pile de Sitka/ Seemann’s 
‘Botany of the Herald,’ Eothrock’s ‘Sketch of the Flora of 
Alaska.’ For North-western America I have referred especially 
to Hooker’s ‘Flora Boreali- Americana ’ and Engelmann’s “Mo- 
nograph of Conifers ” in the ‘ Botany of California 

In the detailed enumeration of the species (p. 485 et the 
authorities for the names adopted and for the synonyms are cited 
in full, as also in cases where an illustration is given ; but those 
publications in which no original description is given, but merely 
a transcript from some other source, are not expressly mentioned, 
the citation of the author’s name alone being in such case sufficient. 

The Conifers recorded as native to Japan, inclusive of Tesso, 
admit of being grouped in 13 genera, of which one only is peculiar 
to Japan, viz. BciadopUys. Two genera are peculiar to Japan and 
China, viz. Cry^iomeTm and Cephalotasom (unless the Sumatran 
G, su7nat‘rana, a.douhtfol species, be included). a Chinese 

genus, is supposed not to be native in Japan, though often culti- 
vated. J^odocarjpus has representatives both in Japan and China ; 
and its species are widely dispersed in tropical and subtropical 
regions. and Torreya have each of them species in Japan 

and on both sides of the North American continent. Several 
Japanese genera occur also in the Himalaya Mountains. The 
other genera which have Japanese representatives are widely 
distributed, especially in the northern hemisphere. 

The 13 genera recorded in Japan comprise 41 species, exclusive 
of varieties and doubtful natives, thus distributed : — Thuya (in- 

Yeitchs very useful ‘Manual of the Coniferse^ was issued only as this sheet 
w’as passing through the press ; hence I have not been able to cite it as fre- 
quently as otherwise I should have done.—June 1881. 


2^2 
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eluding Thwjopsis, Biota^ and Chamcecyparis or Eetimspora) has 
three species peculiar to Japan, including T, ja^onioa or Btaifir 
disliii ; Juniperiis is represented by five species — three peculiar 
to Japan, two others common to Japan and China ; Cryptomena 
occurs both in Japan and in China ; neither Taxodkm nor Sequoia 
is found in Japan, CepJialotaosus is represented in Japan by three 
endemic species ; a fourth occurs in China. One species of Tew 
{Taxus tardivd) is peculiar to Japan ; another is common to that 
country and China. has one Japanese species; others 

are found in China, Florida, and California— widely separated 
regions. has been already alluded to. Bodocarpm has 

three J apanese species ; and others occur in C hina. Ctmninyhamia 
is exclusively Chinese, and Sciadopitys Japanese. Binushn’s four 
species in Japan ; but none are peculiar — China, North-east Asia, 
and in one case Europe even affording them a home. Of Bicea 
(Spruce Firs) there are five species in Japan, three of which are 
peculiar; one is found in Corea also, and the others on the 
ruainland of Temperate East Asia. Tsuga has two species peculiar 
to Japan. The Silver Eirs (Abies) have three endemic species in 
Japan, and others common to Japan and North-east Asia, Banco 
has one species endemic to Japan and Tesso. 

It may therefore he said that there are 41 species of Conifers 
in J apan, of which no fewer than 22 are supposed to he endemic ; 
hut this estimate will no doubt be diminished as our knowledge 
of the flora of adjacent regions increases. 

Seven or eight species are common to Japan and China, the 
total in China amounting to about 20 species. Nine or ten 
species are common to Japan and the mainland of North-east 
Asia, the total number of species recorded from Manchuria and 
Amuria being 15. Only one species or variety (Binus Oemhm, var. 
pumila) is recorded as common to Japan, North Asia, and 
America, either on the Atlantic or Pacific sides. In Sachalin 
only 3 species are as yet recorded, all of which occur also in 
Japan. From Arctic Asia 6 species are known, none of wiiieh 
extends into Japan. In Siberia 14 species are enumerated, only 
one or two of which are found in Japan. The few species yet 
known from the Kurile Islands are also met with in Japan. Six 
species are known to inhabit Kamtschatka, of which Binm 
horaiensis occurs also in Japan. The remaining species are of the 
Siberian group. On the other hand, all the species hitherto found 
in Corea occur also in Japan. The Conifers of the outlying islands 
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of Loo Choo, Hong Kong, and Bonin are, as might have been 
expected, of Chinese rather than of Japanese affinity. There is 
also a large number of species in America, the Himalayas, and 
Europe ; but, with the one exception mentioned, none is common 
to these regions as -well as to Japan. 

Eor various reasons, the figures just given may not be strictly 
accurate; they are liable to alteration as our knowledge 
increases, and according to the views entertained by particular 
botanists as to the identification and limitation of species ; but 
for our present purpose they are sufficiently correct, as it is not 
likely that the proportions which those figures represent will be 
materially changed. 

Although the species may not be absolutely identical, yet 
Pines, Larches, Silver Eirs, Spruce Eirs, Junipers, Yews are repre- 
sented in each of the geographical districts mentioned. The 
Hemlock Spruces (Tsuga) of Japan have representatives on both 
sides of the American continent, as well as in the Himalaya. The 
dwarf Cypresses of Japan {Thuya ^Ghamwcypans) have also repre- 
sentatives on both sides of the American continent ; while TJmya 
japoniea is so like the T gigantea of the Korth-west American 
region that it has been mistaken for it. TJmya orientalis, too, 
may be said to have its American representative in Thuya oacu 
dentalis* Picea ajaneMsis of the Horth-east Asiatic regions has, 
ffiom its similarity, been confused with the Ficm sithensis or 
Memiesii of North-west America. Tuniferus- nipponica is almost 
identical with J, nana from Sitka. The curious distribution of 
the species of Torreya has been already referred to. 

The large number of endemic species with one endemic genus, 
leads to the inference that Japan may have formed a special centre 
whence Conifers have migrated elsewhere. This view seems more 
probable than the assumption that Japan has received any but a 
small proportion of its Conifers from elsewhere. Numeriealljf^ as 
might be expected, the alliance is greatest between Japan and 
China and the mainland to the north of the latter empire. The 
approximation to the American flora, especially to that of the east 
side of that continent, is numerically extremely small ; indeed 
there is not a single Conifer common to Eastern America and 
Japan. But when representative species are taken into account, 
the relation is shown to be closer, though still less than that 
(illustrated by other orders of flowering plants) pointed out by 
Hr. Asa Gray, In his well-known essay on the Botany of 
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Japan*; Br. Gray calls special attention to tlie analogies between 
the floras of tbe Eastern IJnited States and that of Japan. From 
his address to the American Association the following list of 
Conifers is taken, from among the numerous other plants, showing 
the analogy of the American and Japanese floras : — 


Atlantic, 

PlNUS. 

resinosa. 

Pacific, 

Japan and N,E, Asia, 

densiflora. 

Strobus. 

Tsuoa. 

rDonticola. 

excelsa. 

canadensis. 

Thuya. 

Mertensiana. 

Sieboldii and diversifolia. 

occidentalis. gigantea &c. 

Taxodium. 
distichum. 

CuPRESsus (Chamsecyparis). 

japonica, 

heterophyllum. 

thuyoides. 

Taxus. 

nutkaensis. 

pisifera and obtusa. 

canadensis. 

Tobbeya. 

brevifolia. 

cuspidata. 

taxifolia. 

californica. 

nueifera and grandis. 


Br. Gray concludes (and he is supported by Oliver and .others) 
that a very peculiar analogy exists between the floras of Tertiary 
Central Europe and the recent floras of the Eastern American 
States and Japan. It is supposed that, at some period of the 
Tertiary epoch, N.E. Asia was united to the north-western part 
of America, probably along the line now occupied by the Aleutian 
Islands. Assuming the former existence of land-cominuuication 
between the three continents in the extreme north, the prevalence 
of a relatively warm climate, as indicated by the fossil plants 
found in arctic regions, then it is supposed that on the access of 
the Glacial Period, plants were driven southwards in various 
directions, according to local circumstances not as yet fully 
determined. In this w^ay it is suggested that some ])lants found 
a refuge in Asia, some in Eastern, and some in estern Americaf. 
The presence of northern types in Japan may be accounted for 
on such a supposition. But, in addition, there is a large propor- 
tion of species which appear to be endemic in Japan, and of which 
we have no traces northwards. These are so numerous in the case 

* A. Gray, Botany of Japan, XJ.S. Exploring Expedition, p. 433 (1858) ; 
also Address to tke American Association fox* tlio Adyaneement of Science, 
Dubuque (1872). Hooker, Piora of H.E. Asia andH.E. Amoinca. Gardeners’ 
Chronicle, Aug, 17, 1878, p. 216. 

t Murray, ‘ Geographical Distribution of Mammals ’ (1866), p. 47. 
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of tlie Conifets as to lead to the conclusion before expressed, that 
Japan must for these plants be taken as a centre of dispersal. 
That there has been a migration from the polar regions southward 
is admitted on all sides ; and that many species have been stopped 
in their southward course by the increasing temperature, is illus- 
trated by the distribution of the Conifers in Japan. Some species, 
as I learn from Mr. Maries, occur in the lowlands of Yesso and 
on the mountains of the central island, as if the climate of the 
more southern lowlands wei’e too hot for them, or offered such 
advantages to other species that the Conifers were crowded out 
by the more vigorous growth of their competitors. On the other 
hand, tropical or subtropical types, such as Fodocarpus, are not 
able to extend far to the north. 

a single species is common to Europe and Eastern America. 
If, however, we look to the genera, we find them, as has already 
been said, with the exception of the one or two supposed endemic 
Japanese genera, belting the globe and represented in every part 
of the northern hemisphere. A certain number of representative 
species have also been pointed out ; and the “ representation ” 
must necessarily be closer between some species than between 
others. This relative closeness of aflSinity may, in the absence of 
more direct evidence, afford a clue to the direction in which 
migration has taken place. Adverting, therefore, to the list of 
representative Conifers spoken of by Dr. G-ray, it will be seen 
that the representative species of Japan and of Western I^orth 
America are more closely allied than those of Japan and of 
Eastern North America: compare, for instance, ajanemis 
and (Japan) and P. sithensis (N.W. 

America). Moreover the number of representative species in 
relation to those of Japan is greater, though only slightly so, on 
the western than on the eastern side of the American continent. 
The facts are too few te base safe inferences on ; but it is at least 
a reasonable conjecture that Japan did not receive its special 
ComferouB flora from the north, because so few of the arctic 
species or of those from Northern Asia or Northern America are 
found in J apan. Abie% and the Oregon and British- Columbian 
species, none of which occurs in Japan, are instances in point. 
Moreover, forms which were common in the arctic regions (and, 
indeed, in various parts of what is now temperate Europe) in the 
Miocene epoch, and which exist now in a living state in America 
under conditions which are not dissimilar to those which may be 
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met witKin Japan, nevertheless have not hitlierto been discovered 
in any part of Japan — e. g. Bequoid, It is also at least possible, 
assuming Japan to have been a distinct centre, tliat at some time 
migration may have taken place principally westward to Asia, and 
to a less extent eastward to the Pacific side of America. 

With reference to the fossil species of this order, it behoves me 
to speak with great diffidence, inasmuch as 1 have made no spe- 
cial study of them. Judging, however, from the great range of 
variation in existing species, and the stages of growth they pass 
through, it would seem that the data npon which the student of 
fossil plants has often to deal must be peculiarly unsafe as guides 
to the discrimination of species in this order. Where the different 
stages or forms of growth exist, as they sometimes do, on the same 
tree or shrub, as in the Chinese J uniper, there is no difficulty about 
the matter j but this fortunate state of things is the exception 
rather than the rule. Take, for instance, the numerous Japanese 
forms of the JB<sif'iwo^fy>om-group- These forms belong to different 
genera, are widely different one from anotber and from the perfect 
tree ; and for the most part they preserve their characters without 
change, at least under cultivatipn. The consequepcie is that they 
are taken as so many distinct species by those ^yho have not had the 
opportunity of seeing the passage from the one to the other. The 
student of fossil plants, meeting with analogous isolated forms, 
would be almost certain to enumerate them all as separate and 
distinct species ; the evidence before him would not suggest any 
other course. The instance of Abies bifida and A. firma is another 
case in point. The two stages represented by those names are so 
different, the internal anatomical structure of the leaves and the 
arrangement of the resin-canals so very distinct, that they have 
been considered as belonging to separate species. Large culti- 
vated specimens in our nurseries are so different that they are, 
with very good reason, sold as separate species ; and the workmen 
accustomed to handle them, and whose appreciation of the points 
of difference between forms is often much keener than that of the 
professed botanist, are apt to express the greatest astonishment 
when told that A* bifida and A,firma are one and the same. The 
evidence in support of this statement is given under the head of 
A-firma. Such cases (and they are not infrequent in Conifers) 
should make descriptive botanists pause before establishing new 
species. 

Whatever caution may be deemed necessary as to the interpre- 
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tat ion to be put on the fossilized remnants of plants^ so far as 
their specific identity is concerned, there is no reason to doubt 
the existence of representatives of many existing genera in various 
epochs of the world’s history. Olyptostrohiis^ Taxodmm^ Sequoia, 
and Qinhgo may be specially mentioned, on account of their 
existence in high northern latitudes where they can no longer 
grow, their wide distribution in former times, and the very 
important inferences that have been drawn from these circum- 
stances. It is noteworthy that neither Taxodium nor Bequoia 
has hitherto been found in a living state in lapan^. 

Before leaving the subject of the distribution of Japanese 
Conifers, a word maybe said as to the occurrence of certain trees 
(often of peculiar organization) in the immediate vicinity of the 
temples in Japan, China, Tibet, <fec. In some of these cases the 
trees are not known in a wild state, the aboriginal stocks being 
either extinct or lurking in some of the all but unknown districts 
of the Chinese empire, Tibet, or Central Asia. Among such 
may be mentioned, as worthy the attention of the students of 
Buddhist lore, Ou^ressus funelris (China, Sikkim), Abies Mr- 
iunei {Ohmo), Abies Kmm'pferi (China), Crifptomeria japonica^ 
Sciadopiiys vertioillatay Ginhgo biloba^ and certain species of 
JBims, 

Mention has already been made of the various forms under 
which one and the same species occur. Carriere has called these 
transitional or immature forms “larval” stages; and I have 
alluded to them under the head of Stasimorphy in my ‘Vegetable 
Teratology.’ In many cases the appearances depend simply on 
greater or less energy of growth at particular times. Arrest and 
progress of growth in more or less regular alternation and inter- 
mittence will generally account for the diversity in form and 
arrangement of the leaves. The tufted leaves of the Pines and 

* See Heer, * Catalogue of North-Creenland Miocene Plants ' (1866); also 
< TJeber einige fossile Pflanzen von Vancouver und britisek Coluinbien/ ‘ Die 
miocane Plora und Pauna Spitzbergens/ ‘ Primit. Flor. fossilis Sachalinensis * 
(1878), “Zur Ceschichte der Ginkgoartigen Baume"’ in Engler’s Bot. Jalirb. i. 
(1880), p. 1, and ^Plom fossilis aretica;’ Asa Gray, Address, op. eit ; Hilde- 
brand, “ Verbreitung der Oonif. in der Jetztzeit und in den friiheren geologiscben 
Perioden ’* (1861), Verkandl. d. natur. Ver. fur Rheinland und Westphal, neue 
Folge, vixi. (this memoir gives a complete last of the existing and fossil species 
of Conifers known at the time of publication, together with indications of their 
geographical distribution) ; P. Schmidt, ‘ Die miocane Flora von Sachalin,’ 1880 ; 
Fngler, ‘ Yersuch einer Entwickelungsgeschickte der Pflanzenwelt, &c. (1879) ; 

J. Starkie Gardner in ‘Nature,’ ISSl, passim. 
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Larches indicate an arrest in growth of the axis ; hut it is very 
common to find a shoot elongating, and bearing the leaves in 
scattered spirals. Sometimes these spirally arranged and seat-^ 
tered leaves in Pinm are merely the bud-scales or “ per aim ” which 
have assumed a leafy development. Such leaves also have essen- 
tially the same anatomical structure as the ordinary ones. So, 
in the case of the Eetinosporas, in the larval’^ state the 
leaves are free and detached from the stem, hut in the mature 
plant the leaves remain in adhesion with, or never separate from, 
the stem, except at the tips. The internal structure of the 
various forms of the leaves in Betinospora and Juniperus is 
essentially the same, but more spongy in the faster-growing 
leaves. In lAhooeclrus demrrens it seems as if the axillary bud 
were also adherent to the stem, and uplifted with it during its 
growth ; for it proceeds from the stem, not at the organic base 
of the leaf, hut at the point where the leaf becomes detached 
from the stem. This may he the result of an. arrest of growth. 
But if this be so, it ,is by no means easy to determine what 
causes the arrest, what stimulates the progress, particularly 
when these are confined to one or a few br^ches^ Similarity 
of surroundings and outward conditions naturally engenders a 
similar disposition of parts: thus in the leading shoot of a 
Picea the leaves are in scattered spirals, while on the hori- 
zontal branches the spiral is so masked by the crowding of the 
leaves and the twisting that occurs at their base that there is a 
pseudo- distichous arrangement, and the uppermost leaves are 
often shorter than the lower ones. In the leading shoot, in such 
cases, we have an analogous arrangement to what occurs in 
Lyc(podium’; on the lateral branches the arrangement suggests 
that of Selaginella, The interest attaching to these varied forms 
of one and the same individual is enhanced by their suggestiveiiess 
in regard to the possible lineage of the species, a matter hardly 
more than broached. They may possibly represent the condition 
of some progenitor ; or such a genus as Betinospora (so called) 
may be one in course of formation. The student of fossil plants 
might help ns to the solution of this problem. 

In the following table the single line — indicates the occur- 
rence of a species, the double lino = that of a genus, in the dis- 
trict to which the column refers. The distribution of the fossil 
genera is not indicated in detail. 
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Table showing the riames of the Oonifers native to Jajpan, their 
Geographical Bistrihution and that of nearly allied or repre-- 
sentative species. 



Japan. 1 

Arctic Asia. 

Siberia; Kamtsehatka. j 

Ktirile Islands. j 

Manchuria; Amuria. | 

China. ] 

Saehalin. j 

Yesso. 

1 

i 

1 

1 

1 

East America. j 

Himalaya. j 

Europe. j 

i Fossil genera. 
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Table (contmued). 



1 

Arctic Asia. | 

Siberia ; Eamtseliatta. 

1 

1 

(U 

f 

1 


Sachalin. 


Arctic America. 
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S3 

1 
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1 

1 

g 

a 

■w 

Himalaya. I 

a3 
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too 
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Taxus 
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ciispidata 
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baccata ....... 
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Table (continued'). 



Japan. 

Arctic Asia. 

Siberia ; Kamtsebatka. 

Eurile Islands. | 

Manchuria; Amuria. j 

a 
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1 

m 

d 

n 

at 
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Arctic America. j 

■ 

1 

■s 
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1 

East America. j 

Himalaya. j 

Europe. 1 

CUD 

1 
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nigra 










— 

excolaa {lAnJc) 











orientalis 


? 











TatTflA .... 

— 








ill 


■ 

8ieboldi 
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20 
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'Enumeration of ihe Coniferom ElanU of Jajpan and neighbouring 
Ooimtries, 

LiBOCEBRirs, Endl.y Earlatore^ Benth et Hoo'k, 

Ij. macrolepis, Benth, et JECooK Gen. Bl iii. p. 426. 

Caloeedms inacrolepis, Kurz, in Trimen^s Journal of Botany^ 
1873, p. 196, tab. 133. fig. iii. 

Yunm^ILotlm, Anderson \ 
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Mr. Bentham refers tliis plant to Zihocedrus, thus extending 
the geographical distribution of this genus, already sufllciently 
remarkable, inasmuch as one species is native of New Zealand, 
two others of Chile, and another of the Eocky Mountains be- 
tween 38° and 41°. The Yunan plant has the habit oi Thm/a 
§ Thwyo;pds, and is intermediate between it and true Libocedrm, 
The genus is known also in a fossil state in deposits of the 
Miocene period. 

Thtjta, Xwm. ; JBenth et MooTo, 

§ Thuyopsis, Benfh. et Hook, 

T. noLABRATA, Linn. Bnppl. p. 420 (1781); Thunherg^ Mora 
Jwgonica^-^. %^^ \ Lamlerti Miguel, 

Platycladus dolabrata, Bpach, Hist. Veg. Blian, xi. p. 337 (1842). 

Thuyopsis dolabrata, Bieb, et Zmc. M. Jap. ii. p. 34, 1. 119, 120 ; 
Endlicher \ Lindley and Gordon; Carriere; Gordon; Henk, et 
Hochsf,; JParlatore, in DC. Proi. xvi. 2, p. Branehet et 
Bamtier; Koch. 

In Japonia, ! ; in montanis Kiousiou, ad Nagasaki, 

Oldhamy^^^X ; Nippon, ThunbergX^ Sieioldl^ Buerger \; Yoko- 
hama, ; Yokoska,S«»rf«j"; YeddoJ KortuneX^BeevmV 

An undershrub in the mountains of Central Japan, alt. 7000- 
8000 feet, ^ ^ ^ ^ ^ 

Tar, nAiTA, Bieh. et Zucc, l, c. ; Kndlicher ; Qmrriere, 

Tar. YABiEOATA, Buppl, p. 100; Binetum, ed. 2, 

p. 400 ; 

. Tar. DJaTE-TIBEKS. 

Thuyopsis Isete-virens, Lindl, in Gard. Qhron, 1861, p. 66 ; 
Oarriere; Henk. et Hoclist. 

Thuyopsis dolabrata nana, Gordon, Finetum, ed. 2, p. 399. 

Yo\o)o.nmz, Maccmowiczl 

Carriere considers this distinct from var. nana ; but Gordon 
treats them as identical. 

§ Macrothuya, Benth. et Hook. 

T. JAPOKICA, Mawimowicz in JDiagn. Blant. Jap. decas 1 (1866), 
p. 26, in Milanges Biolog. Bt. Bkerslourg, t. vi. ; baud T.japoniea 
hort. Angl. ’ - 

Thuya Standishii, Carriere, Traite General, ed. 2, p. 108 (1867) 
Gordon, Binetum, ed. 2, p. 408 ; Mast, in Gard, Cliron. B&pi. 28, 
1878, p. 397. 
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Thuyopsis ? Standisbii, Gordon, Suppl p. 100 (1862). 

Thuya gigantea, Farlatore in DO, Frod, svi. 2j p. 457 (1868); 
Koch; (hB,u^ Kuttaliy, 

Thuya gigantea, var. japonica, Franchet et Bavatier^ JSnum, 
Flant, Jap. i. p. 469 (1875). 

“ In Japonia spontanea?, in urbe Tedo vidit cultam cl. Maxi- 
mowiczl Fortasse ex America boreali introducta,” Fmnchet eb 
Samtier, 1. c. In ins. Nippon ad montes una cum T. doldbrata 
crescens, Maries in litt. ! 

This is a plant of much interest — from its structure, as it has 
been placed sometimes in Tliuyopsis^ sometimes in Thuya ; from 
its history, because it has been supposed to he cultivated only in 
Japan, and to have been introduced from Western America, and 
to be, in fact, only a cultivated variety of T yigantea, Nutt. As a 
genus, Thv/yopsis was separated from Thuya on account of the 
presence of five seeds to each fertile scale, the true Thuya having 
but two. The plant before us has, in cultivation, usually three 
seeds to each fertile scale, as has also the American T. gigantea, 
which is therefore included in the section Macrothuya by Bentham 
and Hooker. 

Tip till lately it has not been known in a wild state in Japan ; 
but ’Mr. Maries assures me that the plant grows on the moun- 
tains of Central Japan, together with T. dolahrata; and plants 
are now growing in Messrs. Yeitch’s nursery, from seed sent home 
from this district by him. 

On the assumption that it was of American origin, the differ- 
ences that exist between it and T, to, though intrinsically 
slight, become of much interest. Mr. Syme, whose knowledge of 
cultivated Conifers is so thorough, concurred with Parlatore in 
considering our present plant a form of T gig antea; but at 
the time that he expressed that opinion he was not aware of the 
existence of in Japan in any other than a culti- 

vated form. 

From the American T. gigantea the Japanese plant may be 
distinguished by its branches, which are more roiinded and not 
so flattened as m T. gigantea y'm which they are even concave on 
the lower surface— by its leaves, which are pblong-ohtuse, not 
broadly ovate and sharply acuminate, and which are moreover 
marked by a conspicuous gland— -and by its cones, which are more 
nearly globose than in the American plant, in which they are 
oblong. The scales of the cone in the two species follow nearly 
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tlie same rule as tlie leaves. Lastly, the seeds in the Japanese 
plant are nearly equal to the scales in length, and the wing of the 
seed is nearly entire, while in T. gigmitea the seeds are distinctly 
shorter than the scales, and the wing is deeply notched. 

Mr. Syine {in points out to me that the bark of the yoimg 
Japanese plant is rough and shaggy, while that of the American 
plant is quite smooth. To the same accurate observer I am in- 
debted for the note that the male catkins of the Japanese plant 
more nearly resemble those of T- ^oZ<35Z>mZ<a! than they do those of 
T. gigantea, Mr. Syme leans to the view that at some remote 
period the Japanese imported T, giganteaicTom America, and that, 
under cultivation and the general conditions of life in Japan, the 
plant has taken on its varietal character. 

§ Biota, BentJi, et ’ELoolc, 

T. OEiEKTAiiis, Linn. Sp. ed. 1 (1753), p. 1002 ; ed. 2, p. 1422 ; 
Thunlerg, Flora Jap. (1784) p. 266 ; Michard ; Siebold et Zuco. Flor. 
Jap. ii. p. 31, et 1. 118 ; Miquel ; London et aliormn. 

Biota orientalis, JEkiZ. Syn. Oonif, (1847) p. 47 ; Lindl.et Gordon, 
Journ. Eort. Soc. v. p. 205 ; Ourriere ; Gordon ; Farlatore in DO. 
Frod, xyL 2, 1 ^^ 4i6l ; J^ooh ; Framhet et Savatier. 

In regione montana insulamm Mppon et Sikok ; iJTagasaki, 
Oldham I ; Yokohama, Masmowios^l ; Yokoska, Bamtier, ea? 
Franchet et Savatier, Buerger % Fortune \ 

Ym:. Farlatore in DC, Prod. xYi. 2, p. 462. 

Oupressus pendula, J?^Z. 

Biota pendula, Fndlicker y Oarnere \ Gordon. 

Thuya pendtila, eZ JPZ. BO, 

t. 117 ; Miguel. 

T. filiformis, Lodd. in Bof. Beg. (1842) t. 20. 

In Japonia, Tlmnlerg, Biehold, Buerger !, Maxmioioics f ; 
in montibus llakone, Bavatier ; Teddo, Fortune ! ; in China, 
Fortune !, Beenes ! 

This plant (the Chinese Arlor nitce of our gardens) is remark- 
able for the great variations it presents in the shape of its cones, 
its habit, foliage, <fcc. Hence, in gardens, a very large number of 
seedling variations are met with, while other varieties represent 
simply the immature or larval ’’ form of the species. 

Several of these forms are described by Endlicher ; others are 
figured and described in Hoopes’s * Book of Evergreens,’ p. 334 
&c.). The plant, though truly wild in Japan and in China, has 
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been cultivated for a very long series of years, and tbe varieties 
carefully selected and propagated. 

The variety wbicli is very distinct-looking, from its 

weeping slender branchlets and free, not congenitally adnate 
leaves, produces cones from wHch seedlings of the ordinary form 
of T, orientalis have been raised. 


Fig. 1. 



Thuya Foliage and cpnes from a cultivated specimen; nat. size and 

magnified. 


' § Ghamsecyparis, <3^ 

T. PISIFEIIA. (Fig.l.^) 

Ifcetinispora pisifera, Bieh* et Zmc* Wl* Jap. ii. p. 39, t. 122 ; 
* The illustrations in this paper are reproductions from those which have 
appeared in the ‘ Gardeners* Chronicle.’ 

MKH. jrotTBH. BOTAIJy. — ^YOL. XVTII. 2 O 
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Gordon | Miqnel \ Byrne in Qard* Chron. voL x. 1S76, p. 237, 
%44i. 

Ghamsecyparis pisifera, Bieh. in Mndl, Oonify p* 04, ess JBarlaiore 
in DO. Drod. xvi, 2, p. Dramhei et Bavatier; Oitrnere; 
Miguel. 

CBpressuspisifera, ii. p. 170 (1873). 

In Jai>onia^ I in montanis Kiousioii, propc Nanga- 

saki, Sielold\^ Oldham 4i01\ ; Nippon in monte Fudsi et in jugo 
Hakone, 1 ; Tokoliama, Ma(X!imoxoicz \ ; Yokoska, Bavatier 

esc Drancliet ei Bavatier^ Dortunel^ Veitch\, Wright \, Buergerl; 
Yunan, nbi culta, Jm'ora ! 

There are numerous seedling variations in gardens, distinguished 
by their golden or silvery-white variegation, especially in the 
spring months, their dwarf habit, &c. 

Var. SQTTAEBOSA. 

Chamaecyparis squarrosa, Biel, et Ztwc. in Mridl. Oonif\ 
Dranehet et Bavatier; Darlatore in DO. Fml xvi. 2, j). 4G7 ; 
Miguel. 

Eetinispora squarrosa, Biel, et Zme. FI, Jap. ii, p. 40, 
1. 1231; Gordon; Garrihre, Traite^ ed. 2, p. 137 j Koeh^ 
Dendrologie/ii. ig.VJl, 

Ohamsecyparis ericoides, Carrier e, Traite Gen. ed. 1, p» 140. 

Gupressus squarrosa, ZaMJS., (3'or^ow. 

I refer this to T. yisifera on the authority of Mr. Syme, 
who, in writing to me in August 1879, mentions ^ 
found a pisiferoid sport from differing only in 

being somewhat more glaucous* Meehan refers it to 1\ oh^- 
; but Siebold^s type speeimens confirm the accuracy of 
Mr. Syme’ s conclusions. 

Tar. BEPTOCLABA. 

Chamseeyparis squarrosa leptoclada, Endlicher. 

Eetinospora leptoclada, Zucc., ess Gordon^ Fmet. ii. p. 305 ; 
Oarriere^ Traite, qL 2, p. 139; Eev. Hort. 1869, p. 95, e, ie. 

Var. pjLtTMOSA. (Fig. 2.) . 

Chamsecyparis obtuaa plumosa, ed. 2, 

p.79i, : ' 

Eetinospora plumosa, hort., Byrne in Gard. Chron. voL v. 
1876, p. 236, fig. 42 (ramus et strobili). 

I follow Mr. Syme in treating this as a variety of IV 
puifera. The cones are smaller than those of T.pmfera, 
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their scales smoother and more even. The greatest proof 
of their identity consists in the fact, made known by Mr. 
Syme, that the U, plumosa of gardens occasionally throws 
out branches with all the characteristics of pisifera,^'^ 


Tmyapmferat var. pkmom. Foliage and cones from a cultiYated plant ; 
iiat. SI!!© and magnified. 

Tar. EIIIEEHA. (Fig. 3.) 

Betinospora filifera, ManHsh^ eos Gordon^ Finetum^ ed. 2, 
p. 364 ; S^me in Gard. Ghron, vol. y. (1876), p. 237, %. 43 
(ramulus et strobili). 

Mr. Syme regards this either as .a variety of pisifera 
analogous to the pendulous form of T, {Biota) onentalis^ or 
* as a form of orientalis itself. 

T. OBTTJSA. (Fig. 4.) 

Chainseeyparis obtusa, et Zucg, in JSndh Qonif, p, 63 ; 
Oarriere^ Tmite, ed. 2, p. 129 ; Franoliet et Savafier ; Farlatore 
in JDO. Frod. xvi. 2, p. 466 ; Migueh 
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Eetinispora obtusa, Sieh. et Zugo. Jup» ii. p. 38, t* 121 ; 
Miqml ; &yme in Qard. Ohron, vol. v. (187G) p, 236, fig- 41. 
Cupressus obtusa, Mdg\ Dendrol. ii. p. 168. 


Fig. 3, 



Thuya j^isifera^ yar. fiUfera. Foliage and cones from a cultivated plant ; 
nat. size and magnified. 


In regionibus montanis silvas efibrmans Kiousiou circa Nanga- 
saki, Mobnike, Mppon ad Tokobama, Maosimowicz ! 5 Tokoska, 
SavatieTj Siedold I, Oldham S54i\ 

Of this species several varieties or cultivated forms exist to 
wbicb specific names have, inappropriately as it turns out, been 
given. Most of them are interesting morphologically, and as 
showing the possible range of variation in these plants. They 
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are also desirable plants for gardens. The more important of 
them may be here specified 

Yar, LTOoronioinEs, Garriere, Tmite Gen. ed. 2, p. 132. 
Eetinospora lycopodioides, Gordon; Parlatore in DG/ 
Prod, xvi. 2, p. 466 ; KocJi, Pendrol. ii. p. 169. 

Yar, PY<a-Mi0A, Carriere, Traits G§n, ed. 2, p. 131, 
Eetinospora obtusa pygmsea, Gordon ; Parlatore in DOi 
Prod. xvi. 2, p. 466 ; Koc\ Dendrol. ii. p. 169. 

Thuya pygmaea, hort. 

Pig. 4. 
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Var. BBETIBAMEA* 

OharnsRcypariB breviramea, Mamm, MMmigm Biol vL 
p. 25 (1866) ; Miqud ; B'rancliet et Bumtier, 

littore boreali ins. Kiousiou mare Japonije inedifcer- 
raneum spectans inter O, oUusam erescens,” 
iffTmchet et Bamtier ; saspe in, bort. Yedoensibus culta. 

Var. PETOULA. 

GbamfBcyparis pendula, Mawim, MUanges Biol yi. p. 25 
FrancTiet et Bamtier. 

In bortis nrbis Yeddo, 

This is like the pendula form of Biota orientalis. 

Fig. 5. 



Thuya ohtusa, rar. JiUcoides. Foliage and cones from a cultivated plant ; 
nat. size and magnified. 

Var, PiLicoii)ES. (Yig. 5.) 

Betinospora filicoides, hort.^ Byrne in Gard. Ckron. yoL v. 
(1876) p. 235, fig. 40 (ramus et strobili) ; Gordon, Mnetum, 
ed. 2, p. 363. 

Mr. Syme regards the cones of this as identical with those 
of ohtusa, only that they are smaller. 
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th^ oi Thuya, in fcbe 

Miocene, Wealclen, and OoH^^ 

In addition to the species and forms above mentioned, others 
are named in gardens and garden-catalogues. Such are:-— 
noBpoTU ericoide^\ jpseudo-sq^uarrosa, juniperoides, decmmta T. 
orientalk), deeimata, duUa, japonica, JDevriesmia, tetragom, <fec. 
It is impossible, with the material at command, to assign these 
forms to their sources. In gardens, indeed, the same name is 
often applied to different plants. Thus there are different plants 
bearing the names of japonica, squarrom, and ericoideB. Of the 
latter one is a form otT occidentalis, another of T ohtusa, a third 
of T. puifera, a fourth of T sphcsroidea, &c* As the history and 
course of development are not known, it is impossible to dis- 
entangle the confusion. Most of them are juvenile forms or imma- 
ture states of some species of or Juniper, some have arisen 
as bud- variations, others as seedling varieties. Very few are known 
in the wild state, even in Japan 

* M. Camere says, in the ‘Eevue Horticolo' for 1880, pp. 36, 93, and 177, 
Eetinospora Mlwangeriana is a '‘larval” form of Thuya occidentalis, E. diibia 
of Tlmya sg,, E. junipCYoides of Thuya orientalis. Biota mddensis [once] sup- 
posed to be a hybrid between Biota orientalis and Jimiperus mfginiam [is now 
known to be a form of T. B,sqmrrosa is mentioned as a larval 

form of some unknown species ; JE, pseudo^sqmrrosa as a seedling variety of 
T. {Chamaicyparis) sphceroidea', and O. midelymisis is said to have had a similar 
origin from the same type, although it has been re-baptized by English nursery- 
men as Eetinospom Uptoclada (not of Siebold). M. Carriere gives the following 
synonymy 

1. B. nuiJiA, Carr, Traite Gmeraldes Conifires, ed. 2, p. 141 ; Chamsa- 
cyparis ericoides, hart, ; Thuya japouica, hort ; Thuya ericoides, hort. ; 
Tlmya Devriesiuna, ?iort. Germ. 

2, B. EniAVAjsaisuiANA, Carr, Eev. Hort 1869, p. 349, cum ic. ; Thuya 
Ellwangeriana, [a form of 

3* B. juwPiiHforDiiJS, TraiU, ed. 2, p. 140 ; Eev. Eart 1869, p. 307, 
oum ic. ; Juniperus ericoides hort,\ Ohamsecyparis decussata, hort ; Beti- 
nospora recurvata, hm't. ; E. glauca, haTt. \ B, squarrosa, h>Tt.j non Sieb, ; 
OupresauS ericoides, hart. ; Betinospora rigicla, Carr. 3ISS. = T. orientalis. 

4, B. LEPTOCLABA, CaTT. Eev. Eort. 1869, p, 95, cum ic. ; B. 

squarrosa, hort. ^ non Skb. et Zueo. ; ChmxsiiQjpariB squarrosa leptoelada, 
Endl,; Betinospora squarrosa leptoelada, hort, non Gordon; Ohainse- 
cyparis leptoelada, Eetih et Hochst. ; Betinospora argentea, hort. 

5. B. MELDENSis, Carr. Traite, ^. 2, p. 103; Juniperus meldensis, 
hort. ; Biota meldensis, Laws. ; B. orientalis, var. meldensis, Carr, Trait 
ed. 2, p. 103 {Hoopcs, 1. c. p. 339) ; Thuya meldensis, hort ; T. Hyforida, 
hort. ; T. orientalis meldensis, hort 
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CiTPiiESsaSj Lmn,\ Bentk et Hook. 

C. PUKEBRia, Mndlicher, Gonif. p. 58 ; JParlatore in I)(l Frod, 
xvi. 2, p. 471, et met 

Cupressus pendiila, Stmnt, Mnhasff^^ i. p, 525, t. llj Lamh» 
Finns, ed. 2, p. 124, t 66 ; Zoud, Arhor, iv. p* 2479, fig., exol. syii. 

In China ad busta et tumulos tantuin plantata, Btaimton, 
Fortune 1 Colitnr etiam in . Sikkim et in Bootan Hook fit q tii 
putat plantam ex Tbibeto allatam. 

C. Corneyana (Knight, Synopsis), Parlatore, l.c. p. 470, is not 
known in a wild state, and there is no authority for the statetnent 
that it is a native of Japan ; see Veitch, Manual, p. 239. 

JnNiPERXJS, Idnn . ; Bentk et llooh. 

J. BIGIDA, Siel, et ZucG, M, Jap. ii. p. 109, t. 125 ,• Furlatore 
in JDC. Frod. xvi. 2, p. 480 ; Miquel] ZndUcher ; Qarriere.^ 

J. commmi\% Thunherg, Ft Jap, p. 264, exol. syn. 

In Japonia, I ; F(3i^c7?. 

J. KippoKiCA, Maxim. Met Bioh vi. p. 374; FrancJiei et 
Samiier. * 

In alpibus provincise Nambn, Nippon borealis, 

FschonosMl 

J. LirroBALis, Maxim. MU. Biot yi. i^. 375 (1867) ; Franchei 
etSavatier. 

Juniperus conferta, Farlaiore in 2)0, Frod. xvi. 2, p. 481 (1868). 

In arenosis maritimis Kiousion, Wright l *, 'Seddo, Maximowicz ’, 
S^okoska, Samiiet 5 Namb-u, MaximomcZi ; Xesso prope Hako- 
date, 

J. TAXiEOLiA, Bot. Beeehey^s Voy. p. 271 ; P«r- 

6. R. ANBEtYENSis *, R. squarrosa leptoclada, G&rd., non Mull . ; Oliainaj- 
cyparis spkasroidea andelyensis, Ca/rr, Traile, ed. 2, p. 123 ; Thuya lopto- 
clada, /iort . ; R. leptoclada, J^ort Angl., mn Zucc., a form of T. ( Cham(e- 
eyjpafis) sphceroidea, 

7. R. SQUARROSA, Bieh. et Zucc. Ft Jap, ii. p. 40, 1. 123, non hort.] R. 
ericoides, Zucc . , WiddriDgtonia ericoides, Knight ; Olianiflceyparis squar- 
rosa, Bid), et Zucc. ; Cupressus squarrosa, Xam 

8. R. rsEuno-SQUARROSA, Oarr. Traite, eel. 2, p. 140 ; R. squarrosa, hort, 
non Bieh, et Zucc,; Tkuya squarrosa, hort, a form of T, (Chameecyparis) 
spheeroidea. 

See also Meehan, in American ‘Gardeners' Monthly/ May 1881, and Hoch- 
stetter, cited in ‘ Gardeners' Chronicle/ March 12, 1881 ; Hoopes, ‘ Book of 
Evergreens/ pp.33l, 359; Yeitoh, ‘Manual of Coniferas’ (1881), p. 241, 
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lutOTe in DO, Prod, xvi. 2, p. 481 j Miqmly Pranchet et Bavatier ; 
Siei, et 2iuco* y PndUcher ; Carrier e ; Antoine, 

Ad promoatorium Siriki Saki vel in insula Yakuno Sima, 
WngM\\ Loo-Choo, Wright i China, Fortune Bonin Sima, 
Wright ! ; Seemann ! 

J. CHimiTSis, Linn, Mant, p. 127; Parlatore in DC, Prod, xyi. 
2, p, 487; Biel, et Znicc,' PI, Jajg. ii. p. 58, t. 126, 127; Miguel 
Pndlicher ; Pranchet et Bamtier ; Carrier e ; Gordon, 

J. barbadensis et 3, virginica, Thunb. 

J. japoniea, horf,, ex Carri^re, Traits, ed. 2, p. 31. 

Synonyma indiea prseterivi. ‘‘ Hue probabiliter J, procum- 
bem^ Sieb. Bl. Jap. ii. p. 59, t. 157. fig. 2/’ Pranchet et Bavatier, 
In montanis Thunberg l, Biehold, Small ; in monti- 

bus Hakone frequens, Bavatier 1189. In Himalayae regione tern- 
perata, Cachemir, Tibet ; China, Dame? !, Portune \\ Hongkong, 
Mance ! ; Corea, Biebold, 

3, BAVUETOA, Pallas, ex Parlatore in DC, Prod. xvi. 2, p. 482, 
et and, mr,] Schmidt, Beise im Amurlande und auf Bachalin ; 
Maxmowi&e, Primii, PI, Amur, (1859), p. 260. 

In Sibiria altaica ; prope flum. Amur, Maximowiejs. 

J. COMMOTIS, Linn., Parlatore in DC. Prod, xvi. 2, p. 479, et 
and. ; Schmidt, Beise im Amurlande md anf Bachalin ; Maxi-- 
mowicz, Primit. PI, Amur. p. 260. 

In Europa, Sibiria, Davuria, Kamtschatka, America boreali, 

Cbybtomeeia, Dow; Benth, et Hooh, 

C. japokioa, Don in Trans, Linn. Boc, xviii. 2, p. 166, 1. 13. f. 1 ; 
Brongniart ; Biel, et Zxicc, tab. 124, 124^; JEndlicher ; Miguel', 
Carriere ; Gordon ) Menh, et Mochst , ; Parlatore in DO, Prod. xvi. 
2, p. 438; jEToo^. Jo. Pl. t. 668; Pranchet et Bavatier; pbch. 

Cupressus japoniea, Linn.^l. (1781) ; Thunb. PI, Jap,; Gwrtner 
ex Parlatore, he, 

Taxodium japonicum, Brongniart in Ann, des Be. Mat, ser. 1, 
Tol. XXX. p. 183. 

Var. EiiEOA]ss= 0. elegans, Veitch in Gordon, Pinet, ed. 2, 
p. 73 '; Biebold, 

In montanis vastas silvas effbrmans, ; Eiousiou 

circa Nangasaki, Kcempfer !, Thunberg ! ; Hippon, Perfetti ; 
Simoda, Will, et Morr , ; Yokohama et Yokoska, Bavatier ; Yesso 
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circa Hakodate, Mjaximoioicz omnes ex Frmicliet ct Sav(tiiei% 
Albrecht Siehold. In Chiine montibns prov. Che Kiang, Mr^ 
tme; Bhangha^e, Fortune OhuBsm, Home •, Amoy, Swlnhotil; 
Yuiian, Anderson 1 

]vr umerons forms and varieties of this are cultivated in J apan and 
in this country, such as vars. Xo&Si, mna, or pyguma^ dacrydloides^ 
araucarioides^g^mgens, macrocephala, spiralis^ variegata^ and mri- 
dis. Descriptions of most of these will be found in M. Carridre’s 
‘ Traitd Q-^neral,’ ed. 2 (1867), p. 192 et seq,, andin Gordon’s ‘ Pine- 
turn.’ In addition, there are specimens in the herbaria, and also in 
gardens, of a curiously twisted form called var. tortahg Maximo- 
wicz. With reference to the variety known as elegans, Gordon, as 
we have seen, considers it a distinct species, probably on account 
of its cones, which he describes as similar to those of C,japo- 
nica; but the scales are, in general, longer and much thinner. 
The plant as cultivated, with its more spreading and less “ de- 
current ” leaves, which assume a bronzy colour in autumn and 
winter, suggests the notion that it is an immature, or, as M. 
Carri^re calls it, “larval ” form of C.y«^<?«ic«,analogpus to those 
so commonly found in certain forms of <fec. In EngU^^^ 
grown cones I have not noted the distinguishing characters 
pointed out hy Mr. Gordon. 0, japonic^ is described as the 
largest tree in Japan, 

TAXoniUM, JSjjzdZ. ; JBeniJi. ei MooJc* 

T. HETEEOPHvnLtrM, Frongmwrt in Ann. Bjo, Wat, s6r. 1, vol. xxx. 

Thuya lineata, Foiret^ Biot, Buppl, v. p. 305. 

T. Staunton^ Fmbassy^^, 436. 

Schubertia japonica, Spaeh, Hist. Veg. Flum. xi. p. 352 (syn. 
ex Parlatore). 

Glyptostrobus heteropbyilus, Fndl. ex Farhtore in DC. Frod. 
xvi. 2, p. 439. 

In China, Staunton !, Fortune n. 46 !, Beeves ! ; secus vias 
prope Canton et Whampoa, Wance ! 

The curious Taxodium sinense pendulum-^- Glyptostrohm pen- 
dulus, Pot. Mag. t. 5603, is referred by Parlatore to the South- 
east American 71 disticlium as var. microghjllum. 

Fossil plants referred to the genera Sequoia, Qlyptosirohus, 
and Taxodimn are found in Miocene and Eocene deposits. 
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OiSitKxmiiKSLmi Bieh. et Zme/; Ben^ 

C. PEDtiKOTOATA, Sisl), et Zucc, Mor. Jap, S'am. naf, ii, p. 108, 
at M, Jap, ii. t. 133 ; ^arlatcre in JDO, Frod» xvi. 2, p. 503 ; 
MnilicTier ; Garriere ; Gordon ; JLenk, et Uochst. i Wranoliet et 
Bamiier. 

Taxus Harrinigtoma, Knight^ Sgnops. Oomf, p, 51 ; Mrhes, JPinet 
Wohurn, 217 ^ i, ; Loudon, 

Taxus Inukaja, Knight^ Bynops. Conif. p. 51. 

In J aponia, Kmxpfer I ; in regionibus montanis Kiousiou, prope 
Nangasaki, Oldham ! ; in montibns Kamagona, Veitcli ! ; Nippon, 
in provincia Nambu, Biebold\ Tschonoshi ; Tokoska, Bamtier eoe 
Mranch, et ubique culta. In Oliina, Ohusan, Fortwie, 

' : 

Traite Gonif. ed. 2, p. 717 j et 

Mev. llort 

Podocarpus koraiana, 

Yar. Btougeei, Maooimowicz, MU. Biol.^ii, p. 563. 

Oeplialotaxus ‘BuQVgQvi, Miguel, Jrolusio Mor. Jap, p, 333. 

Japan, Buerger ! 

0. JDBirPACEA, Biel, et Zuce. Mor. Jap, ii. p. 66, t. 130, 131, 
ined. ; Barlatore in BO. Frod, xvi. 2, p. 60^ ; BndUcJier ; Carrihre ; 
Gordon 5 JSenh. et HoeJist. ; Miguel \ Francliet et Bavatier, 

Taxus baccata, Tliunh M. Jap. p, 27^, fide Farlatore. 

Oeplialotaxus eoriacea, liort.,fide CarrUre. 

In Japonia circa Bieholdl, Oldhaml, Maonmowicz 

in montibus Kamagona, Veitch ! ; in insula Tsusiina, Wilford ; 
Nippon in provincia Nambu, TecJionosM ; circa Yokoska, Samtier; 
Kimagawa, Fortune \ 

Some writers, as Kocb, refer the Chinese 0. Fortumi, 'Kook,, 

■ to 'this '.species. . 

C. UMBBAOTOXPEBA, Biel. MB B. in Bndl, Syn. 239, ea^ 

Farlatore in BO. Frod. xvi. 2, p. 504 ; Garriere ; Gordon ; BEenh. 
et BEochst. 

In ^Bponm, Biehold. 

A. doubtful species. Grordon (ed. 2, p. 70) cites Portune’s.Ybr- 
reya grandis id&rAic^. 

Linn, y Benth. et Booh. 

T. OUSPIDATA, Zucc, FI. Jap. 1. 108, ex Farlatore in BO. 
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xvi. 2, p. 502; Miquel ; Bndliolier \ GaTnhre\ Gordon ^ 
Koch ; Franchet et Smatier. 

In Manshuria austro-orientali, MaMnmoicz ! ; ad promonto- 
rium Siriki-Saki vel in insula Takuno-sima, 0. Wright; SToko- 
hama, Maximowioz ! ; Yesso, Albrecht !, Biehold !, JBuerger ! 
Carri^re refers this in his last edition to T- baceata, 

T. TABDITA, Lam.^ eos Kenh, et MocJist. p* 361 ; Farlatore in 
JbG, Frod. xvi. 2, p, 502. 

In Japonia, 

A doubtful species, supposed to be a variety of the preceding. 
Parlatore refers the T. adjpresm of gardens to this species. 

T. BACCATA, Linn.^ Farlatore in JDO. Frod. xvi. 2, p. 500, 
et aucf. 

Var. MIOBOCARPA, Schmidt^ Feue im Amurlande und auf 
Saehalm. 

T!o'RMmA, Arnott ; Fentk et Sook, 

T. OToiPEBAjvSifiS. Zucc. FI. Jap. ii. 1. 129; Farlatore in DO. 
FroJ xn. 2, p. 605 ; Fndlicher; OarrUre ; Gordon; Franchet et 
Savatier ; Miquel. 

Taxus nucifera, JUnn, P2. ed. 1, p, 1040, ed. 2, p. 1472; 
TJimberg^ FI Jap. p. 275 ; Fickardy p. 21, t. 2. f. B. 

In inontibus insularum Nippon et Sikok ; juxta Nangasaki, 
Thnnberg^ Siebold ! ; Yokohama, ! ; Yokoska, Savatier. 

T. in Gord. Finet. B26 ; Farlatore m DO. 

' Frod. Tn. 2,p< B0i>, 'v. 

In ChinsB borealis montibus Ghe- Kiang,* Fortune ! 

Gink 00 , Linn. ; Benih. et FLooh. 

G. BiLOBA, Lmn. Mant. ii. pp. 313, 314 ; Farlatore in DC. 
Frod. xvi. 2, p. 507 ; Thumb. FI. Jap. p. 358 ; Bieb. et Zucc. FI 
Jap. ii. p. 109, t. 136 ; Franchet et Bamtier. 

Salisburia adiantifolia, Smith in Linn. Trans, iii. p, 330 ; Bimge, 
Mnum. FI. Ghin. bor. ; Loudon ; Lindley ; Gordon ; EndUcher ; 
Carnlre ; Migyiiel. 

Only known as a cultivated plant in China and in Japan. 
Yunan, Anderson ! ; in Japonia, Tlmnlerg ! ; Nangasaki, Maaoi’- 
mowiez !, Oldham ! 

Although this is now an isolated type among Conifers, yet it 
has numerous allies among fossil plants. Prof. Hear (Engler’s 
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JaBrbueher, 1880) traces the genus back to the Carboniferous 
epoch, and thence through the Secondary arid Tertiary periods. 
He considers it the type of a section SaluhuHeee, comprising 
eight genera and sixty-one species !, which were generally dis- 
persed in the temperate and arctic zones of the northern hemi- 
sphere. 

The drupe-like fruit, both in external appearance and in in- 
ternal structure, resembles closely that of C^eas, Theperisperm 
is covered with a brown membrane, the lower half of which is 
adherent to the shell. The cotyledons are two in number, retained 
within the seed, thick, oblong, appressed, and shortly petioled; 
the radicle is superior, short ; the plnmule, which ascends between 
the stalks of the cotyledons, is triangular, and the first leaves are 
arranged on the !• plan in all the specimens of germinating plants 
that I have examined ; but as the leaves on the growing shoots 
are mostly distichous, these specimens were probably exceptional, 
A note of M. Gay’s in theKew herbarium states that in the con- 
tracted flowering shoots the arrangement of the scales and leaves 
is on the plan. v 

PonocABPtrs, L^Sirit ; JST. B. E , ; Parlatore ; Benth. 
et BCooh* 

K Naoeia, B. Br.f eoo Parlatore in JDO, Prod, xvi. 2, p. 508 ; 
Biel, et Zuec, M. Jap, ii. p. 71, t, IBB i Maanmowicis^ Mel, Biol, 
vii. p. 562; Miguel* 

In Japoniae montibus, Kcempfer, Tlmnberff, Biebold\ Nanga- 
Maximowicz\^ Oldham \ '^ Bavatier, 

Tar. HOTOTBiTTOLiA, Masoimowics in Begel, Garten Plora^ 
1864i, p, 37 ; P. ovata, JETewil’. Mochst. p. jlde Massif 
momc% \ Pranchet et Bavatier, 

Tar. AHOUSTironiA, Maxmowiez^l. e,\ Pranchetet Bavatier, 
In Japonia, !, 

P. GiESiA, Macdmowicz^ Mel, Biol, vii. p. 561 ; Prmehet et 
Bavatier, 4 ' ^ 

In urbe Nangasaki rarius culta. E Japonia meridionali ortam 
suspicatur cl. auctor. 

P,K's^ii,-s^mk,Mawimowicz^loc.cit, 

In urbe Teddo rarius culta. 

P, HACBOPHYnnA, Bon in Lambert^ Pinus^ ed. 2, p. 123, et 
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ed. 3, n. 75 ; JParlatore in BG. Brod. xvi. 2, p. 517 ; Bled* d Euec, 
M. Ja^* 1. 133 ; 'Endliel&r\ Oarriere^ Gordon \ Miqneh^ JlenL 
d JSooTist ; Maamowiea. 

Taxus maerophyllaj Tktmh, FL Jhp. p. 276. 

In collibus inter frutices. Kioiisiou circa jSTangasaki, Thun- 
lerg 1 ; ad Tokoska, Bavafier, Oldham ! ; Tunan, Anderson ! 

P. CHiKENSis, Wall. Cat. 6061, ese JParlatore in BG. Prod. xvi.. 
2, p. 516 ; JEndlicher \ Garriere \ Gordon. 

P. Maki, Biel, et Zucc. t. 184, ecu Parlatore^ 1. a. p. 616. 

‘‘ In China et probabiliter in Japonia ubi in hortis citlta/* 
Biehold !, Macartneg ! ; Mt. Loo Choo, Shearer ! 

Species non satis eognites e Japonia m Iwrtis JEuropeeis introductm. 
P. crspiDATA, Fndl., ex Parlatore in BG. Prod. xvi. 2, p. 509. 
P. ORANDiEOLiA, Fndl.^ ex Parlatore^ 1. c. p. 609. 

P. JAPOKICA, hort. Bogor., ex Variator 1. c. p. 518. 

PodoGorpus QQmm in strata of Miocene and Eocene age. 

CTONiNOHAxaA, 12. JBr. ; BenthetEooh. 

C. SINENSIS, B. Br. in Mich* Oonif. p. 80, 1. 18. f. 3 ; Parlatore 
in BG. Prod. xvi. 2, p. 432 ; Loudon ; Biel, et Zuso. Fh Jap. ii. 
p. 7, 1. 103 ; Tories in Pinetum Wolurnense, tab. Si ; Mndlioher ; 
Carrier e \ Gordon ; Miguel ; Murray. 

Pinns lanceolata, Pm. ed. 1, vol. i. p. 62, t. 84. 
Cunninghamia lanceolata, Laml. Pm. ed. 2, p. 69, t. 37, et 
ed. 3, p. 96, t. 53; Eoolc. Boi. Mag. 

Belis jacuiifoHa, in Idnn. Tram. p. 315 ; B. laneeo- 
lata, Sweet, Mort. Brit. p. 475. 

In China anstraliore, Bradley ! ; Staunton ! ; Fortune ! In 
Japonia culta, Yokohama, Maximomkz ! 

The fossil representative of this, Qunninghamites, has been found 
in the Keuper and Chalk deposits. 

SoiALOPiTTS, Sieh. et Zucc . ; Benth. et Rook, 

S, VERTICILLATA, Ski. ct Zucc. FI. Jap, ii. p. 1, tabb. 101, 102 ; 
Miguel ; Fndlicher ; Garrilre ; Gordon ; Murray, Pines and Firs 
of Japan (1863), p. 109, fig. ; Menh. et Jloclist, ; Parlatore in BG. 
Prod. xvi. 2(1868), p. 435; Koch; Pranchet et SavaUer\ Limlley 
in Card. Ghron. 1861, pp. 22, 360 (fig.) ; BicJmn in Beport Bot, 
Congress London, 1866, p. 124. 



THE aOKIEEES OE JAPAK. 50B 

Taxus vcrtieilkta, Fh Jap. p. 276, excl. ^jn,i Kmmjpfet, 

cx, p. 883, icon, ocxyiii. 

Pinus verticillata, Sieh.^ ew JBarlatore, l. c, 

Var. TABiEOATA, ed. 2, p. 377. 

In Japonia, TlmnlergX KcBm^ferl; in regione oriental! insula 
Nippon; in monte Kojasan provincia Kii, Siehold; in collibus 
prope Konagawa, OUJiaml; juxta Nangasald, Yoko- 
hama, ! ; Tokoska, sape plantata et tunc 

in miiltis locis an revez’a sit spontanea dubitatur (FrancJief et 
Samfier),Ma!iimowicz\^ Oldham \ 

The fact that this line tree is so often met with planted in the 
enclosures around the temples has given rise to the surmise that 
it may have been introduced by the Buddhists ; but the tree is 
hot known in any other country than Japan. Numerous varieties 
exist in Japanese gardens. 

The so-called leaves of this plant are phylloid shoots, as pointed 
out by I)r. Alexander Dickson in the Beport of the London 
Botanical Congress of 1866. Confirmation of this view is afforded 
by the subdivision of the leaf-like organs, and the existence in the 
fork so formed of a little axis bearing at its summit a verticil of 
pseudo-leaves^, The seedlings have two linear cotyledons. 

PiNiJS, Lwm. pro parte; Bentk et FEooh. 

P. nENSiELOEA, 8iel, et Zucc, FI. Jap, ii. p. 22, 1. 112 ! ; Fnd- 
licher ; Carriere ; Murray ; FLenTc, et UocJist . ; Parlatore in JOO. 
Frod. xvi. 2, p.38S ; Gordon, Finetvm, ed. 2, p. 233 ; Fhgelmann, 
Mevkion of the Genus Pinus (1880), p. 16, adnot. 10. 

P. japonica ?, p. 23. 

p 4 pinea, Gord. Finet, ed. 1, p. 179, ex parte. 

P. Massoniana, /iorjf. <?%. 

Per totam Japohiam, Bielold !, Mansmowiez !, Veitckl, Old-- 
liam\, Wright \, Maries Vy Korea, Oldham\ \ in China boreali, 
J)aniel\ 

Engelmann (Z. c.) places this in his § 4i. Sghestres, a group 
characterized, alia, by its peripheral ducts. In the type 
specimens of Siebold in the Kew herbarium, however, I find the 
resin-canals variable, the larger ones often parenchymatous. 

Masters, ‘ Vegetable Teratology,’ p. 523, adnot. ; Carriere, in ‘ Bevue Hbr- 
iicole,’ 168, p. 150, cum ic. 
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P. THtJKBEBan, JParlatore in DO. Prod. xvi. sect. post. p. 3BB 
(1808) ; Bngelmmn^ Bemdo% p. 22, adnot. ii. 2(1 

P. silvestris, Thunl, M. Jap. p. 274, non Linn. 

P. Pinaster, Loud. Arhoret. 2218 ; GoTdon, Pinet. p. 176, ed. 1, 
non Sohnd. 

P. rubra, Siebold m VerTiand. mn liet JBat&v. Genootsch, yoL xii., 
eos EndUcher. 

P. Massoniana, Slel. et Zuec. El, Jap. ii, p. 24, t. 113, 114 ; 
Endlicher ; Carrier e ; Murray ; JBCenh. et JSooMt.^f non Lambert, 

Per totam Japoniam, Oldham ; in China, Maximomie^l ; 
Korea, Oldham ! 

This is included in Engelmann’s group 6. Ponder osm, to wliieh 
parencbymatous ducts are assigned. Cultivated specimens in 
the Kew arboretum show this arrangement, and are, moreover, 
remarkable for their large ovoid acuminate buds covered with 
dense white silky hairs. 

P, PAEViFUOEA, 8ieh. et Zuoe. PL Jap. ii. p. 27, 1. 115 (1842) ; 
Endlioher ; Carrier e\ Cordon \ Murray] Menh. et JECochsL ; 
Parlaiore in DC. Prod. xvi. 2, p. 404 Syme in Card, Ohron* 
November 16, 1878, p. 624, fig, 103 ; Pnyelmmn, Bevision, p. 3 5, 
adnot. .2.,' 

P. Oernbra, Pkunb, PI. Jap, p. 274, non Linn. 

, In Japonissprovinciis borealibus in insulas Kurilas usque pro- 
cedens ; m ins. YemOy Maries t ; Oldham 518, 807 et 808 1 ; Sie-* 
hold i ; Yokohama, Macsimowicz ! ; in ins. Nutka ? 

Engelmann includes this in his sect. 1* with ducts peri- 

pheral, not surrounded by strengthening cells ; and my obser- 
vation of the leaves of Siebold’s type specimen agrees with that 
of Engelmann. P. heterophylla^ Presl in herb. Hienke, is referred 
to this species by Engelmann. If correctly so, the identification 
is the more important as it extends the distribution of the species 
to Nutka island. 

P. KOEAIENSIS, 8ieh. et Zucc. PI. Jap. ii. p. 28, t. 116 (1842) ; 
Pndlicher ; Carriere ; Go7'don ; Murray ; Uenh. et Iloalisf . ; Koah ; 
Parlaiore ; Engelmann^ BemsioHy p. 16. 

P. Strobus, Thunb, PI. Jap. p. 275 (1784), mo Linn. 

In Koraia, in Kamtsehatka et in insula Koraginsk teste Siebold ; 
in montibus Pakonim. Cplitur in Japonia, Tsehonoshi ! ; Maries I ; 
Veitch ! In Manchuria ad fl. TTssur, Maach ! 

Engelmann places jihis in his § 2. Cembr^^ marked, among 
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other things, by parenchymatous ducts. In Siebold’ s type spe- 
cunens such ah arrangement is seen. The leaves have few or no 
hypoderm- or strengthening- cells, and the central woody bundle 
is inversely heart-shaped on transverse section, the point being 
upwards. This corresponds with the three-sided form of the 
.'■leaf, - . 

P. Cembba, lAnn, iS^, PL 1000, et auct . ; Parlatore m JDG, Prod. 
xvi. 2, p. 403 (1868) ; Pngehmnn, Pevision, p. 16, adnot. 4. 

Intoto Alpium jugo, in Carpatis valles, in Eosaia boreali; per 
omnom Sibiriam borealem et alpinam frequens. 

Var. /3. PiTMinA, Parlatore, L c.; Maximomc»,Primit. PI. 
Amur. p. 2Q0 (lS5d). 

P. mmd^hnTic&r^^I^ Ussur. p. 149; 

M Pinet<Brit. part 17; Maadmowicz, L Ci 

In Davuria, Sibiria orientali, Kamtschatka, insulis Ku- 
rilibus, et in America arctica ad sinum Xotzebue, in ins. 
Sachalin, Schmidt I 

P. silvestbis, Lim. 8p. PL 1000, ed. 2, 1418, e# auct. ; Parla- 
tore in DC. Prod. xvi. 2, p. 385 (1868), c. synon. et varr. plurim. ; 
Pngelmann, Mevision, diiaoi. 

In Europa arctica, boreali et media; in Asia arctica et boreali- 
orientali; in Sibiria omni a montibns TJralensibus ad Altaicos, 
in Sibiria orientali et in Davuria et prope fl. Amur, Caucasus, 
Asia Minor, Persia. 

P. Massoitiana, Lambert, Pinet. ed. 1, t. 12 (1803), ed. 2, 
p, 16, t. 8, et edit. 3, p. 20, t. 8, non aliorum ; Parlatore in PC. 
Prod. xvi. 2, p. 389 (1868); Pngehnann, Revision, p. 16, adnot. 11. 

7 P. silvestris, DowmVo, non Linn., eaa Parlatore, l.c. 

pj sinensis, DiW. ed. 3, p. 47, t. 29; Antoine; Pnd~ 
licher, exd. &yn.; Oarrihre, excl. Bjn. ; Gordon, quoad plant. 
Sinens. et excl. syn. 

Hongkong, Champion !, Minde ! ; CMiib., Macartnep l, Beeves !, 
Seemannl ; PoTmosQ,, Oldham 554i I 

Engelmann points out the distinctive characters of this Chinese 
species, and even refers Grrifflth’s 4992, from Afghanistan, to 
this species with some hesitancy. The resin-canals in a leaf of 
the type specimen are numerous, parenchymatous, and surrounded 
by strengthening-cells. 

niOT. JOUBK.— BOTANY, VOJD. XVlII. 2 P 
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P. Zuccarini in MM, Conif. i^^ 166; JParhtore in 

BG. Prod* xn- 2, p. 398 (1868); Engelmann, Bevimn, p. 16. 

In China boreali (JBmge) ; Bushell I ; Portum I 
This is included by Engelmann in his §, 5. Sdepmsm with 
peripheral ducts. I find the leayes three-sided in section, with a 
double layer of hypoderm and four peripheral resin-canals sur- 
rounded by strengthening-eeUs. 

P. Khasya, Boyle^ ex Parlatore in BG, Prod* xvi. 2, p. 890, 
c.ayn. 

Yum^y Anderson, ex Knrx inTrimen^e Jbtmidl of Sotmy, 1878, 
p. 193. 

Nepal, Khasia. 

This belongs to the East^Himalayan flora rather than to the 
Chino- Japanese ; but its presence in Yunan afibrds an interesting 
example of the gradual commingling of two floras. 

The fossil representatives of this genUs (=: Pmtes) ooci\v in de- 
posits of all ages, from the Miocene to the Coal-formation* 

PiCEA, Zinh (hand Bony, Bentk et Mooh* 

P. OBOTATA, Ledelowr, M* AUaica, X9* p. 201, 111: t. 499 ; Linh ; 
GarrUre (ex Parhiore); Begd, Mi Pfssw. p. 149 (1862) \ 
w>owicZyPrimii.M*AmuT*(}.^^^ 

Abies obpvata, London, Arbor* Brit iv. p. 2329 ; * O'er Awj ; 
JSmjQ* et JBAc 

Pinus obovafea, Anioine, Gonif 96, t. 87* i. 2 ; ; 

Parlatore in BG* Prod. xvi. 2, p. 415 (1868). 

P. Abies, ^ 

In Europa boreali-orientali et in Asia boreali in insulis 
Kurilis, Pallas ; Manchuria prope fl . Amur, Maximimicz 576 ! ; 
Ireutia, Turczanimw I ; prope fl. XJssur, Maack I 
Pesin-eanals two or none. 

Tar. /3. Sohebnkxaka, foliis longioribus. 

Picea Schrenkiana, Pisclk. et Meg. in Bull. Acad. Pet. x. 
p. 253 ; Garriere. 

Picea Schrenkiana, Antoine, Gonif. 97 j Eoidliclier. 

Abies Schrenkiana, XdMdl, et Gord. J<Mm. Mort. Soc. Bond 

T.p. 212. 

Pinus orientalis /3. longifolia, Zedeb. Mor. Boss. iii. p. 671, 
fde Parlatore. 

Pinus obovata, var. /3. Schrenkiana, Parhiore in BG. Prod. 
xvi. 2, p. 415 (1868). 
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In Sougaria, ! ; in montibus Alatau, in 

altaic83 deserto Songoro-Kirghisico. 

P, Maximowioeii, Megel, Ini, Beminum, JELort, 'Fetrojg, 1865 
(nomen tantum); Garrierei Mast, in Gar d. Oliron, voL xiii. 1880, 
p.S63. 

Abies Maximowiczii, B,6b, Newmmn^ Cat., eon laHatore in^DO. 
JBroi. xvi. 2, p. 431 (nomen) ; Gordon. 

A. obovata, var japonica, Masdmowicz, Ini. Sem. Mort. letrop. 
1866, p. 5, JEranchet et Bamtier, JSnum. PI. Jap, i. p. 466. 

In Japonia, Tschonoshi I 

This is a species concerning which little is at present known. 
As seen in English gardens, it is a dwarf, compact Spruce- Eir with 
glabrous brown shoots, and needle-shaped, 4-sided, spine-tipped 
leaves spreading on all sides, almost 6, 

at right angles to the stem. It 
differs from all other Spruces known 
to me in the presence of a single 
rosin-canal beneath the midrib, as 
in the Hemlock-Spruces (Tsuga), 
but which is sometimes absent. It Transverse section of the leaf of 
seenas allied to olovata, differing in Picea M&mmwicsii j magnified 
its small stature and in the peculiar 

position of the resin-canal. It noiay be an immature or transitory 
form of some other species. 

F. qjiANSCHANiCA, Bupreclit, Bertum Tianschanicum, p. 72, 

F. SoJirenMancB, 

Tian Schan. 

I only know this species by name ; and, indeed, it is, geogra- 
phically speaking, out of the district to which this paper refers. 

3P. O Tmiie Gin, des Conifires p. 256, ed. 2, 

p. 842 (1867); m Gari. Olwon, n, 1880, p. 283^ 
(See Bate:XlX.).^ 

Abies polita, Bieb. et Zme. Mor. Jap, ii. p . 20, t. hi. ; Lindlep ; 
Gordon \ Murrag ; Veitch, in Gard. Chron, 

Finns polita, Antoine, Con^, p. 95, t. 36. f . 1 ; Farlaforein 
2>a iVoJ. xvi. 2, p. 417 (1868); 

In montibus ins. Mppon, Manes \ ; 

.'Korea.' ;■ , ^ 

The resin-canals are two to each leaf, peripheral. 

'2p2 ■■ 
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P, Aloockiana, Oarrih-e, Gonif. ed. 2, p. 843; Mmt in &ard* 
Ohrm, Peb. 14, 1880, p. 212, c, ic. (Bee liga. 7, 8, 9.) 

Abies Akoequiaxm, J. G. Veitck, in Gard, Chron, lB6i, p. 23, 
et 1862, p. 308 ; Gordon ; Murray, pro parte. 

Pinus Alcoquiana, Farlatore in DQ. l^rod* xvL 2, p. 417 (1868). 

Abies himlov^Maxmowic?^,MU. Molog^ \^^ (1886), p, 24, m 
Bull. Acad. Imjp. Be, 

Nomina hortemia : Abies excelsa, var* aciciilam ; A. obovata, 
var. japonica, 

Bah. Mongolia, ad fluv. Amur et ITssn^, Masdmowiez li hx ins, 
Sachalin, GUM ! ; in ins. Nippon montibus, Veitoh 1, ManmowiczU 
OldMm X Maries \ 

Nearly allied to P. ohomta. The resin-canals (fig. 7) are sub- 
epidermal. 


Fig. 7. 



Plan of trausveree section of leaf 
of !Picea AhocUma^ magnified. 



P. AJANENSrs, Mseher, Blorul. OehotcMds, Trautmtt, ct Mm^er^ 
Bl. Ochot. in Middendorff^ Boise, p. 87, t. 22”-24 (1856) ; Bcffol, 
Bl. TTssur, p. 149 ; Manmowicz\ CarriAro\ Mast. in.Gard. Ohrori. 
Jan. 24, 1880, p. 116, et Oct. 2, 1880, p. 427, c. ic. 

Abies ajonenais, Lindl. et Gordon, Bourn, Rort, Boe. Lmd, v. 

p.212. 

Pinus Menziesii, Parlatore in JDO. Prod. xvi. 2, p. 418 (1868), 
quoad plantam Asiaticam (synonymis exclusis). 

Abies Alcoquiana, hort plurim., Murray, Bines and Bits of 
p. 66, quoad folia; B. G. Veitch, m Gard. Chron. 1861, 
p. 23, specimina autem typica in Museo Yeitcbiano cum de* 
sciiptione baud congruunt. 


Picaa (cultivated specimen). Oones, leaves, scales, and seeds: enlarged, 

Abies sitcbonsls, Abe//., Dendroh^ie, xi. pi. 2 (1873), p. 24i7, 
baud Bongard. 

Picea jezoensis, Mamnouikz, in Bull, Acad. Imp, Sc. St. Petersh. 
■■■s:v..'p.'28l5. ■ 

AbA in Mongolia prope fiumen kximv^ MacGmowiezl y m^ 
Teaso ad Sapporo^ifmb^, n. 74V 

Tar. MICEOSPERMA, 

? Abies jezoensiSjAzbSo/J^^^r/?. Flor.Iapon, ii.p. 19, 1. 110. 
Abies microsperma, Lmdl. in Gard. Ghron, 1861, p. 22 ; 
Veitch, in Gard. Ghron* 1862, April 5, p. 308 ; Murray. 

Pieea ajanensis, var. japonica, Madmowicz^ ifcer secund. 
Eal. in ins, Tesso, Veitch ! ; Madmowicz I ; Maries I ; 
Oldham SW. 979 ! 

This Spruce bas been confounded with the P. sithenns or 
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Memiesii of N’orth- west America, from wliieb it differs in its 
flatter, leas deeply keeled, and blunter leaves. In tlie Ainerienn 
species, moreover, tliere are iiaually no rosin-canals, in eulfci- 
vation the habit and general aspect of the two trees arc difibrent ; 
but upon this point very little, if indeed any, reliance can be 
placed. Pr. Bngelmann states {in Utt) that he has examined a 
cone of the typical P. sitJeenm^ in which he found the bracts to 
be lanceolate, remarkably large, half as long as the scarcely un- 
dulate scale, while in P. ajmemis the bracts are minute, short 
and oval, and the scales are undulate. Maximowicz also describes 
the bracts of P. ajmeMs as minute, suborbicular (Primit. PL 
Amur.). Maximowicz further indicates two varieties of P. aja* 
nemis — var. a. r/emim, with cone-scales markedly denticulate ; 
the other, var. /3, with cone-scales subentiro. 

With reference to the position of the resin-canals, they (Appear 
to be on the surface of the leaves, and therefore different 
in that respect from the leaves of many 
other Conifers. In describing the species in 
the ‘ Gardeners’ Chronicle,’ as also in the 
mention made of it in the ‘ Journaif of this 
Society, voL xyii; pi. 549, 1 fell into the error 
of describing the upper surface as dark 
green, the lower surface as glaucous. Ihis 
is, indeed, apparently true of the lateral 
shoots ; but the real disposition is exactly 
the reverse,. In order to avoid further con- 
fusion, I would here call attention to the 
leaves on the erect leader-shoots and to 
those on the side-branches respectively. Gn 
the erect shoots the leaves are not twisted 
at the base, but are erect and appressod to 
the stem, the glaucous surface being next 
the axis, somewhat concave and abundantly 
provided with stomata ; the midrib is con- 
tinued throughout the whole length of this 
surface, and may be excurrent into a “ mu- 
cro ” (fig. 11). The green convex surface is 
external, marked with three ridges, and in 
the furrows between the central larger and 
the lateral smaller ridges are placed the resin- Portion of shoot and 

canals. It terminates in a flat rhdmboidal 
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BUrfitco, into which the midrib is not prolonged (figs. 10, 12); On 
the horizontal side-shoots the leaves are spreading and more or 
less twisted at the base, so that the green surface is now upper- 
most, the glaucous surface beneath, whence arises the apparent 

Kg. 12. 

X-30* 


Apparent under, real upper, Diagrammatic section of leaf of P. ajanmm, 
surface of the leaf of Pftfgrt in its real position. 

c^mmk from horizontal 
branch. 

position of the resin-canals on the upper (really lower) surface of 
the leaf. It may be further noted that on the side-shoots, while 
the leaves on the underside of the branch spread away more or 
less horizontally and are twisted, those on the upperside of the 
branch are placed parallel to the long axis of the branch and 
are not twisted. Their position therefore is exactly the same as 
that of the leaves on the . 1 eader-shoot. The resin-canaJ s are in 
contact with the palissade-cells, and are nearest to the green sur- 
face of the leaves. It is the green surface which is ordinarily 
most exposed to the light, the glaucous and specially stomati- 
ferous surface, beneath which there are no palissade-cells, being 
furthest from, the light. Picca sithenm has the glaucous leaf- 
surface next the axis, as also many Junipers. 

On the leader-shoot of Ahies Nbrdmanniana the leaves are so 
twisted that the glaucous surface is away from the axis. It is 
probable, nay, in some cases, it is certain, that the position of the 
leaves varies in different stages of growth and according to 
different circumstances ; but such a movement by torsion cannot 
affect the internal disposition of the anatomical elements 

The resin-canals, when present, are placed on the side of the 
leaf furthest from the palissade-cells | but in P. ajanensk the 
resin-canals are in contact with them. Dr. Engelmann has 
pointed out to me that in all the Abietinese, probably in all the 
Coniferse, the vascular bundle consists of an upper layer of wood- 
* Masters, “Note on Morphology and Physiology of the Leaves of certain 
Conifers, ” Joum. Linn. Soo. Bot. vol. xvii. p. 547. 
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cells and a lower one of bast-cells. In Pieem (Bprucea) the bast- 
cells and the ducts axe on the same side ; and the Htonmta in the 
flat-leaved Spruces (e. g. P. ajammk) mostly on the opposite 
side.” This is in accordance with the ohBervatloiis of llertraiid 
and MacNab ; and I can myself abiiiidantly cotiBrni it even in the 
case of the species which has given rise to these remarks. 

P, Q-leekii, Ft, Schmidt, Pern im Amurlmiie nml der Inml 
SachaUn, 1866, p. 176, fig.; Mem. Acad. Imp, Sc, Si. PHenh. 
s6r, 7, t, xii. n. 2 ; Masters, in 1880, p. BOO, 

c. ic. xylogr; (See fig. IB.) 

In ins. Sachalin, Pr. Schmidt 1 ; in ins. Tesso, ri. 72 ! ; 

? in Manchuria, ad flum. IFssur, ! 

This species closely resembles P. AlcocJciana or P. dbomta, hx\t 
may be distinguished from the former by the hairy branches, the 
less prominent pulvini, the thinner cone-scales, persistent bracts, 
and wider wing to the seed. Ptom P, ohovata it diliers in the 
pulvini and in the shorter broader wing to the {SeJmidP) . 
The buds have a curious appearance of being embedded within 
the apex of the branches, owing to the abrupt passage from the 
thick and crowded pulvini to the thinner hud-scales. The cones 
are cylindric, generally about 2 inches long, but sometimes 
scarcely 1 inch. The leaf-structure is the same as that of 
P. Alcochiana P, dbomta. 

Traces referred to this genus have been found in the Miocene 
and Cretaceous deposits. 

TsUGAy Obm ; JBenth. et Mooh, 

T, SiEBonni, 0«m Oonif, p. 186 ; ed. 2, p. 245. 

PmmJLvmgi, SuloldyCicParlatore. 

Abies Tsuga, Siel. ct Zucc. FI, Jap, ii. p. 14, t. 106 ; Gordon \ 
JECenk. et Hoclisi , ; Murray, Fines and Firs, p, 84 ; Fmnchei ct 
Samtier*, J, G, Vcifoh, Qard. Chron. 1862, ]). BOB. 

Pinus TBngn>,FndU€het% Oonif. p. 8B ; Antoine, Parktore m Ml 
xvi. 2 (1868), p, 428, 

Abies araragi, Zwi 

In Japonic borealis provinciis Matsu et Bewa, Siebold ; Teitch 1 ; 
MaanmyuiiczX*, Savatier. 

Thisis the Japanese representative of the Hemlock Spruce 
of the American continent and of the Himalayan T, dumosa. 
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Abies diversifoHa, Maxim. Mel. Biol. voL vi, p. 373 ; 
et SavatieTj Awn. PI Jap. 

In insulae Nipi)on alpinis, in Kiousiou, Mmimowicx, 

Abies, pro parte ; V 

A. EiBHA, Biel, et Ace. Flor. Jap. ii. p. 1. 107 (1842)1 ? 
Gordon y Carriere y Zindlc^U Vdtch m Gard.Ghron. 1862, p. 8091; 
Jfewy (excl. Am.Bc.MaU^ p. 95, quoad 

fbliorum stracturain ! ; m Proceed. Papal A 

Tol ii. (1876), p. 686, quoad foHa (synon. exclndend.) ! ; 
in Gardeners^ Chronicle, vol. xii. pp. 198, 199 (1879). 

Abies Momi, Siehold, Ach, Bendrologie, ii. p. 227 (1873). 

Pinus firma, Antoine, Gonif, p. 70, tab. 27 bis ; EndUcher, Bynope. 

. p. 99 (1847); Parlatore, in DC. Prod. xvi. 2, p. 424, excl. syn. 

Picea firma, 6?or^o% p. 147, ed. 2, p. 204 !, excl. syti. 

Abies liolopbylla, Maximowicz in Mel. Biol. t. vi. p. 28 (1866) ! 

Pinus holophylla, Parlatore in JDC. Prod. xvi. 2, p. 424 (1868). 

Var. (vel potius forma juvenilis) BIFIDA. 

Abies bifida, Bieh. et 2ucc. M. Jap. ii. p. 18, t. 109 ; Car^ 
ri^re y Veitehin Gard. Okron. 1862, p, 308. 

Pinus bifida, Antoine, Comf. p. 79, t. 31. f. 2; EndUcher, 
Conif.p.Kfl. 

Picea 'Webbiana, Gordon, Pinet. p. 160 (1858), ex Murray. 

In Japonia, in Japonise insulis a Kiusiu per 

Sikok, Nippon , Yesso et Karafto, neo non aliquaa Kurilium 
diffusa ; in Manchuria austro-orientali, JfoiTiTOW 

In the ‘ (jardeners* Chronicle,’ above cited, I have given in 
detail my reasons for following the lead of those who have com- 
bined the two reputed species of firma and Ifida. Briefly, 
it may be stated that, although the external ap|)earance of the 
leaves is very different, and the internal organization, as studied 
by Bertrand, by MacNab, and by myself, yet more so, it is im- 
possible to consider them as belonging to two different species, 
when they are seen to be borne on different branches of the same 
tree. This was seen by Mr. J. G. Veitch ; and his testimony is 
confirmed by the specimens brought home by Mr. Maries. 

has, moreover, never been seen bearing cones. There 
is, then, evevy reason to assert that the Ufida form is simply the 
juveinle immature and sterile form of the same tree, which in 
the mature state we 
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Ab to Maximowicz’s A, holophylla, 
the oiily important differonce between 
it and the typical resides in 

the fact tliat in the latter tlie bracts 
always project beyond the scales, 
while in hohjph^lh, they are much 
shorter than the scales and concealed 
by them. But among Mr. Maries’ 
cones (gathered, as I am informed, by 
himself, from trees of indubitable 
Jlrma) some are quite indistinguishable 
from the typicd cones of holophylU 
in the Kew Museum. Such variations 
in the relative length of the scales and 
bracts are not uncommon in Conifers. 

The difference in the leaves (those of 
hj^lopliylla ontite and mucronate, those 
otjirma obtuse emarginate, or acute 
and bifid) is even less important as a 
character. 

A. BBA.OHYPHYLI 1 A, Maodmowicz, 

MMmges Biohg. t, vi. p. 23 (1866)1 ; 

Masters m Nov. Ij 1879, 

р. 656, c. ie. xylogr. (i'igs. 15.) 

Pinus brachyphylla, Farlatore in 

D a Prod. xvi. 2. (1868), p. 424, ^ bracE^'^hym. 

P. firma, MacJSfah, Proc. Boy. Irish Academy, 1S76, p. 686 !j 
mcBiel). et ZuGC. 

Picoa brachyphylla, Gordoh, Pin€tum, oL 2, p. 201 (1875). 

Nomina hortenna v Picea Veitchii, Picea firma, P. pinnosa. 
AneademacA.te 

In ins. Hippbn, ifemeww 

The seedling plants of this species, brought from the slopes of 
Pnsi Tama by Mr. MarieSj are not distinguishable from theAj;^^ 
ioTxsiofA,fiTma. 

A. Veitchii, Lindley in Gard. Chron. l^^l, '^. 2Z\\ Y 
1862, p. 308 ; Murray ; Oarrihre ; Koch ; Bertrand (folia tantnm) ; 
JPranehet et Savatier ; Mast, in Gard. Chron. Peb, 28, 1880, p. 275, 

с. ic. (See Plate XX.) 

Picea Veitchii, Gordon, Pinetnm, ed. 2, p. 226 (1875), 



Foliage and stractural defeaiLs of Abies bracht/phylk (native apoeiinan). 

Abies Bephrolepis , MeL Mol yi. p. 22 (1866)! 

A. sibiriea, yar, nepbrolepis^ Trautvetter ex Maximoiom^Prmit. 
Awfew^. p. 260 (1859) ! 

Pinus seleBolepia, tore w 2)0. Frod. xvi. 2, p. 427 (1868). 
Pinus Teitcbii, Froc, M. Imh p. 686 (1876) 

(folionim anatomia). 
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A. Yeitcilii, var;sacluilmenais, BalmiM, Mim. Acmi. Imp, 
Sc. IHersk 7 aer. tOTn. xii. n. 2, p. 176, tab. I. 13-17. 

In ins. Sachalin, Schmids I ; in ins. Tesao, im. 70, 71, 73, 

pro parte I 

Possibly only a variety of Veitohii | but diiFeriiiig ip tbo habit, 
greater length of leaf, larger cones, and longer bracts (usually 
quite concealed in VeitcUi), Maries^ specimens, however, show 
that there is considerable variation as to these points. According 
to Mr. Maries, the present species or variety occurs in the low- 
lands and near the sea-coast in Teaso, while A, FbiifcMiiB always 
a mountain tree in Japan proper. 

A. KomLBris, JSiehld et ZmeaHni, Fhr. lap, ii. p. 17, t. 1081; 
Lindl, et Gord, ; Ca^'rihre^ ed. 2, p. 290 ; Mast, in Gard, Qhrm, 
Bee. 27, 1879, p. 828, c. ic. 

Piiius homolepis, Antoine, Conif. p.78,t. 31. f. 1 (1816) ; Mnd- 
lioher, 

Abies firma, Murray, Fines and Mrs of Japan, p. 53, figs. 100, 
113, 114, hand Bieh. et Zucc, 

Picea firma, Farlaiore in FQ. Frod* xvi. 2, p. 424. 

Picea firma, Gordon, Finei, od. 2, p, 204. 

Abies Tschonoskiana, Beyel in Ind, Bern, Ilort, Fetrop. 1865, 
ex Farlatore in DC, Frod, l, c, p. 431. 

P. Pinnhonoskiana, Ffeum,, Oat, ex Farlatore, t c, p. 431. 

Finns Plarryana, MacJVa^ in Froc, Foyal Irish p. 689, 
t. 47. fig. 16 ! (quoad foliorum anatomiara). 

Koch, Dendrol, % p, 2^^ 

Nominahortensia delendaAtiw seuHcm LindL), 

TsehonofsMam, firma (hand Sieb. ©t Zucc.), sihmca i^nis,>ai hra* 
(haud Maximowicz). 

In montibus ins. Nippon, ! vidi viv. cult. 

This species, imperfectly described by Siebold and Zuecarini, 
has been held to be a form of A. firma ; but it is amply different 
in the pulvini of the stem, the form of the loaves, and the arrange- 
ment of the resin-canals. 

Only a very imperfect specimen exists in the herbarium at ICew ; 
but there are good examples of what I believe to be this plant 
in cultivation, and specimens from these were obligingly compared 
for me by Professor Suringar with the type in the Leyden herba- 
rium. Mr. Syme, of the Botanic Garden, 

Jamaica, considers this ^ A. hraehyphylh, Max. ; but the 
leaves differ in size, form, colour, and arrangement of the resin- 
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canals. In A. Tiomolepis the leaves on tKe upper surface of tlie 
branches are much shorter than those on the lower ; while in 
A. hrachyphylla they are almost all of the same length; the 
leaves of the former, moreover, are much more acute than in the 
latter species. It is quite possible, however, that Mr. Syme’s 
opinion is correct ; hut in the absence of cones o^A- homolepis the 
balance of evidence seems to me to be decidedly in favour of the 
distinctness of the present species. 

A. Mauiesii, Mast, in Ga/rd, Ukron. Dec. 20, 1879, p. 788, c. ic. 
(Kgs. 17, 18.) 

In Japonia septentrionaH prope Awomori, et in Monte Mkfco 
alt, 3000--7G00 ped. Maries n, 73, pro parte. V. v. sic. et 

■ eult,...'- ■ 

This closely resembles A. IracTiyphylla — ^too closely, perhaps ; 
but it has the young shoots hairy, the pulvini scarcely at aU 
prominent, more deeply sulcate leaves, with the resin-canals 
subepidermal, not free ; larger, broader, and more barrel-shaped 
cones, the scales of which are entire, not denticulate ; .and the 
bracts are denticulate and acuminate. Prom A^firma and the 
form of that species known as Tiolophylla, present species 
differs in the more prominent pulvini, the different form of the 
leaves, the position of the resin-canals, the nearly entire cone^ 
scales, <fec. 

A, SIBIHICA, Tmc^. Caty JBaih. eoG Fa/rlatore in DO, Frod, <s^^ 
2, p. 425 (1868); Megel^ FI JTssur. 1862, p. 149; Ledelaur; 
Carriere; Antoine, 

Pinus Picea, Dalh FI, Bo8s,i,p, 7, excl. syn. 

Pinus Pichta, Disch. eo? Jjoddiges\ Cat. 1836, p. 50 ; FndUoher^ 
Conifer , p, 225. 

Picea Pichta, Loudon, Arboret. iv. p. 2388 ; Gordon, Dinetwm^ 

AMe^ Finef* Wohurnens, ; Fmh et Sochst, 

In Eossia boreali et media orientali, in Sihiriae et Davuriss mon- 
tibus, in Kamtschatka et in Mongolia ad fl. Amur. 

A. PoETTHirEi, Murray, Pines and Firs of Japan, p. 49, c, ic. 
xylogr. 

Abies jezoensis, in Pasct, FI, Gwrd. 1850, p. 43, 

1850, p. 311, c. ic. xylogr. ; Tan Foutte, Fl, des 
Serres, vol. vii. p. 223, vol, xi. p. 7 ; Oarrihre, Traite G&neral, p. 255 , 
Gordon, Pinetum, ed. I, p. 17, ed. 2, p. 27 ; hand Biehold, 
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Keteleeria Fortunei, Carrihre, Mevue IIoriiGoh, 1866, p. 440, 
e. ^V. ; et in Trdte General^ eel. 2, p* 260. 

In China ad teraplum prope Foo-cliow-foo, Mrtum n. 50, 52 ! 

A transverse section of a leaf shows a continuous layer of hypo- 
derm cells and parenchymatous resin«canals, one on each side, 
and not surrounded by strcngthening-cells. 

To the late Andrew Murray is due the credit of disentangling 
the synonymy of this remarkable species. It is, however, not 
quite clear whether he intended to rank it ainong the Spruces or 
among the Silvers ; in fact, he placed it in both sections. But, on 
the whole, it would appear as if he preferred to place it among the 
Silver Firs {Mies of Continental writers, Picea of English gar- 
dens). Oarriere well points out that the appearance of the plant 
differs from that of any other Conifer yet known — that its cones 
are those of a Silver Yiv {AUes), but its scales are persistent, not 
caducous. On these grounds he established lor it the genus 
Keteleeria j but Mr. Bentham (Benth. et Hook. Gen. PL voL iii. 
1880) refers it to Atfes (Juss., Link), with the remark “est veri- 
similiter Ahietis species, strobili squamis diu persistentibus.** 

Fortune is the only botanist who has met with the plant in its 
native country ; and he only saw one tree in a temple-garden near 
Foo-ehoo-foo, and conjectures that it may have been intro- 
duced. 

Fossil remains referred to AUes hm^ been met with in various 
strata, from th^ Miocene to the Oolite. 

La;bix, 

Oaf* PI. Pam in Bull. Poe.' Imp,, 
Mat Mosc. 1838, p. 101 1 Tmutvetter j Qmrme^ excl. syn ; Gor- 
excl. syn.; Menh. et Sochst • 

Abies Gmelini, Buprecht, FI. SamoJ. p. 56, co? Parlatore. 

Finns davurica, Fischer, ex Tarez, Cat Bath. n. 1072, ex Parla- 
tore in BO. Prod. xvi. 2, p. 410. 

In Sibiria arctica et oriental!, in Davuria, Ajan, Amur, ins. 
Cadjak, in ins. Sachalin teste Schmidt \ in China boreali, 
schndder ! ; Amur, Maximowicz I 

L. Fndlicher, Conif. p. 180 ; Gordon; Murraij. 

PinuB Larix, Thwiberg, FL Jap. p. 275, exel. syn. 

Finns leptolepis, Parlatore in BQ. Prod. xvi. 2, p. 410. 

Abies leptolepis, Se5^^ et Zmc.Fl. Jap. p. 12, t; 103; J. Q, 
Veitch in Gard. Chron, 1862, p. 308 ; Gordon. 
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Larix japonica, Ourrihre, Oomf. p. 272, ed. 2, p. ZdBySenh.et 
Iloehst 

lu inont. ms, Nippon, Veitoh ! ; Maximowicz ! ; in ins, Yesso, 
Marm l ' 

L, siBTBiCA, Zedel. Mor. Altaic, iv. p. 204 ; Linh ; Tmutvetter ; 
Oarriere. 

Larix Ledehourii, JSupreckt, ex Parlatore ; Gordon mDO.Prod. 
xvi. 2. p, 410. 

Larix europsea sibirica, Loudon^ Bncycl. of Trees, p. 1054. 

Finns intermedia, Lodd, Qat., ex FarUtore, 1. c. 

Larix intermedia et Archangelica, Laws., ex Loudon, Arhot^et. 

■ 

Lark decMua /3, rossioa, MenTc. et JBCoelist., ex Parlatore 1. c. 

Finns Lndlioher Parlatore in DC. Prod. xvi. 2, 

p. 410, 

In Eossia arctica et septentrionali, et in Sibiria omni, in Man- 
churia austro-orientali, Maximowicz I 

§ Pseudo^Larix. 

L. KiEMPFEBi, Gordon, Pinei. p. 292; Murrays Kenh. et 
Moehst. 5 Oar fief e. 

Finns Kssmpferi, Laml. Pirns, ed. 3, p. vii, ex Parlatore in DO. 

Abies Ksompferi, Lindl. in Gard. Ghron. p. 255, 1854, c. to . ; 
Oarriere. 

Larix Kmmpferi, Oarriere in Plore des Se7res, xi. p. 97. 

Fsendo-Larix Ksompferi, Gordon, Pinetum, ed. 2, p. 360 (1875). 

In montibus Chinm boreali-orientalis, Fortune \ 

Var. j3, KAiPTA, colitnr. 

A transverse section of a leaf shows the midrib prominent on 
the lower surface, the upper surface being convex. There is a 
central vascular bundle surrounded by a bundle-sheath and en- 
closed between palissade cells above and spongy parenchyma below. 
There are few, if any, hypoderm cells, and no resin-canals. Ber- 
trand, however, detected small ones near the edge of the leaf; so 
that their presence is variable. 

L, PEKBUUA, Salishury in Linn. Trans, viii. p. 813 ; Forles, 
Pinet. Wbhurn. p. 137, t. 46; Carriere. 

Finns pendula, Bolander in Aiton, Mart, Kew. ed. 1, vol. hi. 
p, 369, ex Parlatore in JDC. Prod. xvi. 2. p. 409; Fndlicker; 
Willdenoto*, Lambert. 

F. larieina et intermedia, Puroi, ex Parlatore I e. 
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Larix microcarpa, jBimt, Woburn, p. 139, t. 47 ; Book. FL 
Bor r Am, ii. p. 164 ; Lmh\ Oarnerei Gordon; limik, vl Horimf, 
Larix americana, Mklumx^Arb^foreM. Amer. aepL iii* p, 37, t L 
L. mtemedia, Xm/iJ in Lmnm, xy, p. 535 ; IHneL Woburn, 
p. 141. 

Pinus microcarpa, Lamb, Bin. ed, 2, p. 51?, t. 37, cfc ed. 2, p. 87, 
t. BB ; Bl, Labrad, p. BO ; Antoim ; JEJndUaher, 

Abies pendula et microcarpa, Lindl, et Gord, in Journ, Mori,- 
Soo. V. p. 218. 

Larix decidua y. americana, Monk, et IIochsL WadelMh^ 
p, 138. 

Larix Praseri, Curtis, ex Barlatore l. c. 

In America arctica, boreali eb orientali usque ad montcs Yir- 
ginisB. 


Labicites is found in Miocene deposits. 


to 


On Amelia and Macrotomia. 

By C. B. Ceabke, M.A., P.L.B. 

[Read March 3, 1881.] 

jAbnbbia is stated by Kubn (in ^Botanische Zeitung,’ 1867, p, 67) 
to be dimorphic. I find this 
be so in every species. A, 
dissima, DC. (figs. 1, 2, 8) is dimor- 
phic in a very common way. Some 
plants are all long-styled ; others are 
all short-styled ; the style may be 
slightly less divided in the long- 
styled tian in the short-styled. 



These figures might do for any spe- 
cies of Arnebm. 

Macrotomia is dimorphic in a similar 
species of the genus, M. Bentbrnm 
(figs. 4, 5,6), both the long and short 
styles are bifid, and are exactly the 
same as in Arnebia. In Macrotomia 
peremis (figs. 7, 8, 9, 10) the long 
style is suhindivided ; the short style 
manifestly bifid. In some other 
cioB of Macrotomia, similarly dimor- 
phic, the style, whether long or short, 
is obscurely bifid. 


2, .hong-styled form. 

3. Stigma orHlioPt-Btylod lurm, 

manner. In tlio type 



Macrof.amia JBenthami^ BO. 
Fig, 4. Tjcmg-siyiod form. 

,5. Slioi't-stybd 1 ‘orm, 

6. Stigma of long-atyled form. 
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DImorpliism Bas now been noticed in very many genera. The 
present case is noticeable for two 


1 at In the ‘ Genera Plan tarum,’ 
ii. p. 837, Bentham and Hooker, Vl 

not noticing the dimorphism of ^ /L 

these two genera, have separated QjO ^f/ CO \ 7 
Amehm, as having a bifid style, | f i i 1 ^ 

from Maerotomm^ having an entire I r r 
style, and have removed (Gen. PL ^ U U Idb/ 
ii. p, 862) Macrotomia perennis, Mmrotomia pmnnis,^o\BB, 
Boiss,, to ArmUa, The limits of 

these two genera, if two are to be 9. Short-styled form, 

mamtamed, will have to be recon- 10. stigma thereof, 

sidered. 

2nd. One of the earliest good notices of dimorphism relates to 
Ma&jrotomia. Pischer & Meyer, ‘ Baum. PL Schrenk.* p. 34 (pub- 
lished in 1841), write of Maerotomia peremis^ Boiss. (under the 
synonym Stmoselenium perenne): — Plores polygami ? Inveninn- 
tur enim specimina Iremtyla^ quorum fiores staminibus instructi 
sunt ad faucem corollss insertis et stylo tubo corolte duplo bre- 
viore : adsunt alia specimina longistyla staminibus in media parte 
tubi corollm insertis, stylo tubum superante.’* 


I4K;K. .rotJHK.— BOTANT, voir. XVIM. 




INDEX, 


Aa,Sl.l, 

Abelin t-fiflora, 10, 376, var. parvifolia, 

■ 

Ahim, 476, 614 j alba, 479 ; ajoiiensis, 

508 } Aleocquiana, 608 j bioolor, 

60S j biftcia, 480, 514 5 bmobyplxylla, 
485, 515^ 616, 518 ; cxcelaa, Tar, 
acioularis, 508; flrma, 480, 485, 514, 

518, var* bifida, 514; Foi’fcunei, 481, 

483, 519 j 523 j liolophylla, 

514, 615 ; hoinoiepis, 485, 518; 
jezoeiisis, 509, 519 ; Kajmpferi, 481, 

533 j Itsptolepis, 522 ; MuriesU, 485j 

519, 520, 621 ; microcarpa, 624 ; 
Hiiorosperma, 509 ; Momi, 514, 518 j 
nephrolopis, 516; obovata, 606, rar. 
japonica, 608 ; peiidula, 524; Pichta, 
619; polit.a, 607; saohalinensisj 485, 

517 ; Sohronkiana, 506 ; sibirica, 485, 
618, 519, var, nephrolopis, 516 ; 
sitohensis, 609 ; Smithiana, 11, 14, 

98, 874; Taelionoskiana, 618; 
^’’suga, 512 ; Veitchii, 485, 615, Tar. 
BttchaUuenBiB, 5X8; Wobbiaua, 11, 
18,20,98,874. 

Abiofcites, 485. 

Abola, 827, 828, 329* 

AcacalHs, 321* ' 

Acaoia Catechu, 872 5 modosta, 4, 6. 
Acamp0,384. 

Acanthace© ( Afghan), 85. 
Aeanthcphippiuin, 3()5. 

Aeantliolhnon, 19, 21; calocephalum, 

77 5 leptoBtachyum, 76; Munroanura, 
,76. ■ ■ ■ ■ ’ ^ ■ 

Acer csesium, 376; campestrc, 18; pic- 
tum, 376 ; sp. (near campestrc), 41. 
Accras, 361 ; angustifolia, 352 ; anthro- 
pophora, 352 ; longicruris, 353. 

Aoiiiiloa leptophyha, 69. 

Acianthus, 285. 

Acineta, 322. 

Aconitum hetcrophylhim, 375 ; NTapel- 
. Ins, 375, Tar. rotundifolia, 12, 31. 

mm. JOUBN.-— BOTANX, Toil. XTIII. 


Acrffia, 341. 

Acriopsis, 338. 

Acrocarpus, 366. 

Acroehrono, 291, 296, 302. 

Acropera, 322. 

Actinella brasUiensis, 131; mirabilis, 
130,132. 

Ada, 327, 328, 329; aurantiaoa, 329. 

Adenochilus, 347. 

Adcnoncoa, 335. 

Adenostylis, 345. 

Adhatoda Tasica, 5, 23, 85. 

Adiantuin ©fchiopicum, 111 ; Oapillus- 
Vencrisjlll; Beptentrionalo, 17 ; Tri- 
chomanes, 17 ; Tcuustum, 111 ; 
Wafctii, 381. 

Adonis ©sbivalis, 30. 

yEgilops caudata, 110. 

JEonia, 333, 336, 

Aeranthus, 333, 337. 

Aerides, 333 ; afliue, 333 ; appendicu- 
latum, 333 ; difformis, 333 ; hystrix, 
3»33; Japonica, 336 ; lati folia, 332 ; 
inultiiloruin, 333 ; ttemale, 332, 333; 
TTightianum, 333. 

JSsoulns izidica, 374. 

iEthaUum septicum, 387. 

iEtheria, 346 ; fusca, 344. 

Afghanistan, Flora of ICuram Yalloy, 
Surg.-Maj. Aitchison on, 1. 

Barks, 28 ; Bees, 28 ; Charcoal, 

26 ; Byes, 26 ; Fibres, 27 ; Fodder 
for Animals, 25 ; Forests, 26 ; Cem 
ObserT. on Districts traversed, 1; 
Ceogr. and Cen. conform, of Country, 
2; Indigen. Plants for Food in use, 
24 ; Medicines and other Veg. pro- 
ducts, 25 ; Oils, 26 ; Plants oultiv. 
for food, 22; Poisons, 26; Sericul- 
ture, 28; Soap, 26. 

Aganisia, 319, 320 ; lepida, 321, 

Agaricus acetabulosus, 389 ; camixestris, 
24, 113 ; oycnopotamia, 389 ; gom- 
phomorphus, 383 ; laeoatinus, 383 ; 

2 s 
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pediadea, 383 5 aapitimis, 383 5 Xlio- 
aefcii, 383 j vagmatua, 383. 

Agayo amonoana, 145. 

Aggeiantlnia, 302, 

Agrimonia Eupatorhitn, 54 j piloBa, 54. 

Agropymm oriontaloj 110 j raptma^ 110, 
vai*. minor, 110 } Bumicostafcum, 110 ; 

‘ sp., 110 . 

Agrostia alba, 107 5 sp,, 107. 

Agrostopliy Hum, 307 ; mugahirus, 307 . 

Ainalitna aptera, 72. 

Aitchison, J. 15. T., Flora of liumm 
Valley,!., 

Ajuga bractoosa, 89 ; piu'viilora, 89. 

Alajcula (subg.)} IKK 

Alaraania,. 311. 

Alberta lavirifolia, 271. 

Albijszia JuUbrissin, 372 } odomtiasima, 
372, 

Algce from Amazon.^, 125. 

Aiikh51, vegofc. spura of, 17. 

Alisma Plantago, 99. 

Alismacefo (Afghan), 99. 

Allium, 21 ; capitcdlafciira, 101 ; Grif- 
litliianum, 101 ; neapolitanum, 101 , 
143 ; robustum, 20, 101 ; roBtsum, 
143 ; senesoeus, 13 j sp., 101 j unibi- 
licafcum, 101 , 

Allman, Prof., Annivorsary Addwsss, 
135. 

Aloe, 158 } abyssimoa, 164,174, var. 
Peacookii, 175, w. percrassa, 176 
africana, 165, 180 j agavjefoUa, 164, 
163 } albispina, 154, 172; albo- 
cinota X grandiclentafca, 154, 464 ; 
andongehsis, 154, 178 j angoleimin, 
154, 162 ; arabioa, 165, 161} arbo- 
rasoons'i" . .164,,; 175, .Tar, ■ ■■firutesoon#, 
;i75 ;■ ■■■anstati ,■ 158, ■ 156* Tari,:leb* 
phylla,'.. X$6,'}: 

■ BaWsii, l65,,l:7$ i Ban&id,,164AW.i 
Boltisii, 155, 179 1 Bowiea, 153.158} 
broTifolia, 163, 160, Tam. postgenita, 
160, depressa, 160 } cipsia, 164, 172 } 
chinonsis, 168, 161 } obloPoieuoa, 156, 
177 1 oiliaris, 154, 169 ; claviflora, 
166, 1 81 ; commutata, 154, 165 ; 
consobnna, 154, 168; constricta, 
154, 168 ; Oooperi, 163, 155} eras- 
sipes, 153, 162} diohotoma, 155, 
178 ; distans, 154, 171; dropano- 
phylla, 155, 176 ; Ecklome, 153, 158; 
elongata, 176} falcata, 165, 181; 
ferox, 156, 179, Tars, incurTata, 180, 
subferox, 180 ; gasterioides, 154, 166; 
glauca, 153, 160, Tar. muricata, 161; 
gracilis, 154, 170} grandidentata, 
154, 166 ; Greenii, 154, 165 j hctera- 
oantba, 153, 161; humilis, 153, 157, 

, , Tars, acuminata, 157i OandoEci, 157, 


incum, 157, ninmhniia, 157; iner* 
mis, 155,181} Kmtissii, 153, 150; ■ 
hitifotm, 154 161; h’prophylla, 1fir» 
153,159} iitlomiis, 151. 174 ; 
loinntopbylloiOrs, 151, 162 ; hmpi** 
Htyla, 1.53, iriH; M.)irownn.i, 1 5 'I. tlO; 
maiir/n?«n(lia, 15}, 167 ; imn’TOiffirpa, 
151, 163 ; miorjM'milha, 15.3, 159 ; 
mierostigrun, 151, 167; mil inform is, 

I. 54, 17i, vnr.H. Conirndyni, :17!,, . 
ilavispirm, 171, piiidiyphyllfi, 172, 
Bpinubssi, 171, xarttltawiniliii, 172; 
myriacanlha, 153, 156 } nilinis, 151, 
170} nohilin, 154, 172, var, thmsi* 
folia, 172; obsinim, 154, 105 ; prtlmi- 
fomis, 151,173 ; poudcns, 155, 181 j 
PoiTyi, 153, 101 ; plalylr^ptH, 155, 
177} plntyphylla, 151, 167; 

tilis, 155, IHI , viu*. mujor, 181; }du* 
richms, 154, 176; pmfcnsi^. 156} 
purpum«{M.‘ns, 15 1, 171 ; rlnHl'inmlJi, 
163} Hulmdyifkbrm, 155, 177 } 8a* 
poimria, 17)1, 161, vur**. Ijradiy* 
pi ly lift,, 101, Inlro-Mlrialn, Mil ; 
pt»rt, 1 . 53 , 159; Sehtteinfurlhii, 1.51, 
175 } HinTa, 153, 160 ; s»*rrnjal/», 151, 
163, vnr. pullim’nH, 163 ; siguiouh'a, 
165, 177; sjH'tjioMi, 155, 178; !?{»!• 
caia, 154, 168} Htmtii, 151, 162; 
Btriatula, 154, 169} subenniu, 157} ■ 
mibtuWtnikla, 167 ; suin'otriim, 164 ; 
173-} supmliBvia, 1,55,' 180} 
folia , 1 54 163 ; kanuor, 154, 1 69 * 
I'hmakii, 155, 180 j tricJolor, 151, 

, 1.66 } tuberoulata, 167 j T«riegt»b», 

.,.».J6^"4|179i nm 155,'. 176,^: Tart.' .lit- 
'17.6,, 0'®oma% ■ 176 1.' niwn#, 

^ 

167», ,, 

J. 0. Baker, 148. ^ ^ 

(tribe dedncd), 162. 

Alopoourus agrcHtis, 105. 

Alps, ve|ot. of maritinio, 135. 

Altenstohiia, 341. 

AUlima olllcinaUs, 39} rosua, 9, 17, 39. 

Ahiaia, 303, 

Alysia, 294. 

Alyssum oampeitre, 83 j mitiimum, 83; 
persioum, 2Q, .33 ; sp, P, 83. 

Amarantacess (Afglianh 89. 

Amarantus BUfcum, 81) ; frurmtnkwjfus, 
89, 

Amazons, Algas from, 123, 

Amblostoma, 291, 810 j ckmsuiiij 310} 
micranthum’, 310. 

Amblyglottis, 308. 

Ambrosmia Bttssii, 245. 
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Ambrosininje, 24S* 

Amlok, 9. 

Aitimaniiia senegalewsis, 69* 

Atinpelidtw (Afglmii)j 41, 

Amphiglottis 31 3» ;U4 
Amphora delphiivia, 1JJ2 j gracilis, 131. 
Amphordus, 357 ; calcarata, 357. 
Amygdaks eburnca, 16 ; sp., 10, 18. 
Anabccna bullosa, 126 j diilensis, 126; 

gigantoa, 126 5 scabra, 126. 
Anacamptis, 251. 

Anacardiacea) (Afghan), 42. 
Anacht?iluin, 314. 

Anagallis arvensia, 78, 456. 

Anaphalis, 21; tcnella, 68; wgata, 68. 
AnchuBa Milleri, 81. 

Andmchnc telcphioides, 93. 

Andromoda ovalifolia, 374, 

Andropogon punetatus, 111 ; sp., Ill, 
Androsace cordifolia, 873; incisa, 77, 
873 ; lanuginosa, 873 ; mucronifolia, 
881 ; sarmmitosa, 373 ; sp., 77, 78. 
Anemone bidora, 16, 30 ; coronaria, 
348; hortensia, 143 ; incisa, 13 5 ri- 
Tularis, 373 j sp. nov., 30. 

AngraGciim, 284, 335 ; aphyllum, 337 ; 
armoniacum, 336; enudutum, 336; 
caulesccns, 837 j clisticlmm, 337 ; 
ffdeatura, 336; funale, 386 ; gladii- 
foHum, 836 5 infundibularc, 336 ; 
pectinatum, 837 ; pellucidum, 837 ; 
sesquipedalo, 333, 836. 

Anguloa, 821. 

An^ 806 ; angustifolia, 806, 
Anniversary Address of the President, 
Prof, Allman, 135. 

Anooctoeliilus, 344, 345 ; albolineatus, 
344 ; brevilabris, 344 ; flavua, 84.4 ; 
grandillorus, 344; Jauberti, 344; 
laiufcoluius, 344; longiiiorus, 344; 
saiidwictaisis, 344. 

Anosponmi, 364. 

Ansellia, 318. 

Anthistiria anathera, 111, 

Anthogonium, 306, 306. 

Apatura, 804 ; montana, 347. 

Apetakm, 348, 

Aphanocapsa membranaeea, 128. 
Aphloia tbeavrormis, 266. 

Aphyllaritlms monspeliensis, 143. 
Aphylloi'chis, 346, 347. 

Apicra aspera, 217, 218, var. major, 
219 ; bicarinata, 217, 219 ; congesta, 
217, 218 ; deltoidea, 216, 217 ; iblio- 
loso, 217, 218; pentagona, 216, 217, 
vara, bullulata, 217, spirella, 217, 
W illdcnovii, 2 17 ; spiralis, 216, 217 . 
Apista, 338. 

Apium graveolens, 61. 

Apketrum, 296. 
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Aplostollis, 348. 

Aponogetoix quadrangulare, 279 ; ulva- 
ceiim, 279. 

Aporum, 297. 

ApoataskfiB, 285, 286, 359, 360. 

Appendioula, 338. 

Aquilegia glauca, var. nivalis, 378 j vul- 
garis, vars. fragrans, 31, Moororof- 
tiana, 31, pubiflora, 31; sp.nov., 31. 

Arabis amplexicaulis, 33 ; bijuga, 378 ; 
nuda, 33, var. (hirsute pods), 33; 
pangiensis, 378 ; sp. ?, 33. 

Arachnanthe, 331, 332, 333. 

Araliaceffi (Afghan), 64. 

Ai'butus TJnedo, 138. 

Arctium Lappa, 70. 

Aroyria ferrugxnea, 387 ; nutans, 387. 

Arenaria foliosa, 38 ; G-rifEthii, 38 ; 
Meyeri, 38 ; serpyllifolia, 38 ; sp. ?, 38. 

Aretliusa, 348. 

ArethuseBB, 285, 286, 288, 389, 347. 

Ai’gyrorchis, 346, 360. 

Ai'inese, 254. 

Arisfcma abbreviatum, 99 ; album, 247 ; 
angustatum, 251; atrorubens, 250; 
coricixinuin, 254 ; decipiens, 261 ; 
Braeontiuin, 252 ; fdicaudatum, 253 ; 
filiforme, 252 ; galeatum, 246 ; Q-rif- 
fithii, 250 ; heterophyHum, 250 ; ja- 
ponioum, 252; laminatum, var. in- 
clusuiu, 249 1 Murrayi, 254 ; nepen- 
thoides, 254 ; penieillatum, 242, 248; 
pulohium, 252 ; xingens, 260 ; ser- 
ratum, 252; sikokianmu, 251 ; spe- 
ciosum, 249; Thunbergii, 252 ; utile, 
250. 

Ai’isarese, 246. 

Arisarum proboscideum, 246 ; vulgare, 
246. 

Ariatoteleoi, 343. 

Armodorum, 333. 

Amebia and Maorotomia, 0. B. Clarke 
on, 624. 

Araebia-, dimorphism of, 524 ; endo- 
chroma, 19,25, 81 ; hispidissima, 524 ; 
speciosa, 81. 

Axmotfcia, 352. 

AroidcED (Afghan), 99. 

, N. 15. Brown on new forms of, 243. 

Ai'pophylluin, 293. 

Arrhynchium, 332. 

Ariemiaia,19,* 21, 24 ; Absinthium, 70 ; 
parviflora, 70 ; jBersica, 70 ; scopaiua, 
70 ; sp., 16 ; Toumefortiana, 16, 70. 

Arthrodesmus bifidus, 129, 

Arum oretieum, 258 ; G-riffithii, 16, 99, 
257 ; italicum, 25^/ maculatum, 258; 
nigrum, 257 ; nuxiaidicum, 258; ori- 
en tale, 268; syriacum, 257. 

Arundina, 307, 309. 
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itmdoj %1 ; Bonax, 108, 14iS, 

, i.sa3?ca, 849-. .. 
i.iolii8ma (stite), 117- 
Asdepiadeia (ifghati), 79, 

Asoobolua atiatraJis, 889. 

Asparagus brachypbjUus, lOS | capi- 
tatus, Tar., 103 j triobopbyUus, 108. 
Aspasia, 826. 

Aspects of Vegetation in Littoral dis- 
tricts of ProTenoe, 185. 

Asperugo procumbens, 81. 

Asperuia Cynancliicaj 66 s odo^afea, 66 ; 

pvonantha, 66 j sp., 66, 

Asphodelus oerasifom, 142; microcar- 
pus, 142. 

Aspidium Presoottiannm^^ll, 112. 
Asptepium altomans, 378 ; Ceterach, 
112; fontanuiUj 11, 112; Buta- 
muraria,. 17, 20, 22, 112; septen- 
trionale, 11, 112; Trichomaries, 11, 
112; yariaus, 11, 112; virido, 11, 
112. 

Aster altaicus, 7, 16, 67 ; Arneltus, 11, 
68 j heterocheeta, 21, 68 roseus, 

' . 68 .. ^ ■ . . ." ■* , 
Astragalus anfractuosus, 7, 44; cera- 
siaus, 47 ; ooluteoeaiyua, 44; deoetu- 
jugus, 7, 44; iraTfoIens, 44 ; Hpjpo- 
. erepidis, 7, 44; imanersu!®, 45; in- 
■ festus, 45; Ktirameneis, 7, 46; lou- 
cocepbalus, 7, 45; luteo^cssruleue, 
47 ; jpiorodotktus, 46; muriaus, 45 ; 

. . pofyac^titlto^ 6# 21, -45 % wik- 

' * i^tiloot^alas, 7, 4^ i 


At#, 655*^ ^ ^ V .. ^ r \ , 

...Atlirixiafbntaia, W. 

AtracfcyM euneata, 16, 70^ 

Atropa lutesoens, 26, 82, v; 

. AuH»eum, 814, " ■ 

AuMsa, 814. 

Aurantiaoese of Biviera, 18$. 

■ Aaricalarila gU8io.i''880. ■'■■■.■ 
AustrsMan Fua^.“«--IL Becdyed prin- 
, dpally from Baron F. Tt| Mueller. 

By tbe Bey. M. J. Berkeley, 888. 
Ayena fatua, 28, 108 ; oigostaobya, 11^ 
X08. 

:;:Ayiee^s,.S 57 . . ■ '■■■ 


K a laurifolia, 272. 

, O-,, JSTotes on a Collection of 

plants madebyL-'Biteii-. 
in todagasoar.ln 1879, 264. 


Baker, 3 f. 0 ., Synopsis of Alolne® laid 
VuccoideiD, 148 . . ' 

Barbam yulgariis, 88 , fir*, taurka, 18 , 
Barkeria, BIB. 

Barlm,i 66 . 

Barlift, 861 , 855 , 

Bartholina, 852 , 858 . 

Bartmmia fontana, IIB. 

Baskervilla, 841 , 848 . 

Batemannia, 821 . 

Baterrea pballoidei, 886 . 
Batraohospermaoei®, IBB.' ' ' ■ 
Batraobosp»tim. ■ moillifom®, , tars. ■ . 
■ ■ nodi 6 orum,'lB 8 *prollrW|ll^'' 
Baubinia Vablii, 672 , Bill 
.- 874 . .: 

■ Beaueara©aBigeloyH," 28 S,. 255 i ■«§»-. ■ 

pons, 238 , 285 ■; Hartw.eg.ia«», 2 i 4 ».; 
237 ; ImmUis, k 84 , 287 ; Iiindb^ 
meriana, 238 , 286 ; longifolla, BSi| 
234 ; miorocaipa, 288 , 286 ; 

■ ■ 238 ,. 285 ; ■ parriaom*' BBS,, .il 4 | ; 

recurrats, 288 , " 284 , .tan*' 
medk, 234 , rubra, BB' 4 ,. -strklai.-l^| 

' texana, ^ 2 BA ' 2^1 - 

286 . ■ , 
, BeauToii^s .genw of .;v ?!■;., 

,Be 0 lardia!, 886 . .... 

B© 0 fasrd%$ 67 # ■ 

■ ^ Bi^ra, 861 * ■ ■■ ■ 

. Beggiatoa idba, IBfT I il^* 

Befonia alssoid% Il 7 ; 

117 1 asnoson^ llB ; Hi l\ 

■ yiesi Hi I 4 i^ 


115 i integrifolia, 11 9 j tToj'ephi, 118; 
laoiniats, 119? nuilabariwi, 117; 
martabauictt, 116; mcgeptera, HD ? 
modestiflom, 118; moulmeitiiniis, 
118 ; nim, 117;^ ovati folia, 118 | 
paleaoea, 116; Parisbii, 110; papyu- 
liflora, 118; pedimoulosa, 118; piotu^ 
118; prooridifolia, II 9; profifem, 
115; Ilex, 119 ; Eoxbupghiv 115 ; 
rubro-yenia, 119 ; sandalimla, 110 , 
satrapis, 118; soutaia, 118; sereu- 
ligera, 118 ; sikkimensis, 119; silbe- 
■ . tensis,' 115;. ■■smuate,; ■■116.; subp®!-' ■ 
tata, 117 5 sup 0 rfoKat% 1X8 ; tdi#r% 

- . .117-;. tesseriearpa,.'.115'f'.l'b0mfonii,'' ' 
119; triohooarpa, 117 ; triouspidate, 
117 j triradiat% 117 1 yerticiliata, 
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, ■ 115? X17r xanthiaam, 

':: ■ " 

m 114. ■ ' 

■Swlham, Hofcds' on OrcMde®, 281. . 

^ Note® on Oyperacese 5 with 
•peoml rafwano© to Leatiboudois’s 
on BmuTok’s Genera, 860. 
.Benthimia, 854. ■ ' . ■■ ' 

BwbendsB (Afghan), 81, 

Berberia, 876; arietata, 872; callibo- 
trys, 31 ; oretioa, 31 ; Lyemin, 872 j 
nepttlenma, 372; ortliobotrya, 81; 

gp., 10, 81, 82. 

Benjhemm, 10, 24; lineata, 4^^^ 
B 0 rke%, Ee?. M. i.,; AuBtfalkn Fungi., 

8^8* ' 

B, 2 S, m. ' : ^ 

"Mi' ;■ , fraaaianum,. 
<'.2i4i' flaiitalArii, 2'5i;. Sewerasowi,' 
256; t©nuifolium, 255. 

Biooliia, 864 ' 

Biooraella, 852, 868. 

Bidens pUoga, € 0 ; trip&rtita, 69. 

Bidie, w., Eamarke on the Indian 
Ooflfee-leaf Disease, 468, 

Bienwia, 849. 

Bltaaria, 821, 823 j Hadwenii, 824. 
Blkbrdl% 866 . 

,:r Bkitt* ■ 0$i . 488 1 , meldensis, . (fbnote) 

, 4 IMf 8 w. meldensb, 

(finale) ^ I penduk, 488. 

* m m m m an ? 

ifbylk, t96» 806 s hyacmthina, 806 ; 
pratensis, 314 ; Schojnburgkii, 814. 
287, 290, 804, 839. 

■ Bletilla, 305, 

BMium vii||atuni, 90. 

. glnmett Wg!itiaim» 68 . 

** Ii4. 

OiFWMii l>*0rip»to» 

ftm the Okp« m fiteod Hop^ 

' " 3l^r 

' 'Bmmr m, ■ 860 ; .Bolfconi, ; , 866 j; fo* 
Eos'A 366 1 sp^ota* 366 1 ' .tetmpe* 
■■ 'tala, 366, .■ 

'BonatiNUi 366.' ■ 

Boraginiw (Afghan), 80, 

'Botrychium ' Lun.aria,. 12vll2, ' ■ .■■ 

. Bouoewsift Aucheri, 24' 
'■..■■jfciebionidium,' 292. 



Bmohyaotis robusta, 68 ; pubescens, 

68., ■■'■■■ 

Braobyoorythis, 358. 

Brachy podium tatarioum, 22, 109, 
Bmmble, observations on, by F. Dai^n, 
406; experimenta on, 409; theoiy 
of growth of cuttings, 406; Sachs’s 
views, 408 ; VOchting’s law, 407. 
Bms^vola,812 ; Digbyana,314 ; glauca, 

Brassia, 327, 328; campestris, 34; 

cinnabarina, 329. 

Brexia madagasoariensis, 268, 

British Lahoul, Notes on the Vegeta- 
tion of, 368 ; inhabitants of, 871. 
Bromheadia, 319. 

Bromus Danthonise, 109 ; erectus, var., 
21; sp.,109. 

Broughtonia, 814. 

Brown, N. B., on new Axoidese, 242. 
Brownleea, 868 . 

Branella vulgaris^ 88 . 

Bryobium, 803. 

Bryonia dioica, 16, 60. ‘ 

Bryophyllum calyoimim, 268. 

Buoonlina, 858. 

Buddleia* 10 5 crispa, 7, 8 , 79. 
BulboflhECte pedioellata, 124. 
Balbophyllopsis, 301. 

Bulbophyllum, 294, 296, 296, 297, 
298, 800, 301 ; bisetum, 299 5 hrac- 
teolatunx, 299 ; cirropetaloides, 299 ; 
olavatuni, 299 ; pristnaticum, 2^5 
Begnelh, 299; re^ 298; sor^- 

'dum, 299. 

Bupleurum Iblcatum, 60; var. In#pi* 
folium, 60 ; sp„ 21 , 61. 

Burlingtonia, 826 ; maculate, 326, 

Cadetia,297. 

Caladenia, 284. . 

Oalamagpostis lanceolata, 107 ; l®%* 
107. ' 

Oalamlatha dinopodiWi 06;*'diW8» 

Ck&ihm 234j' Mi, .306; 307, 3M ; bre- 
ytotnii, 309; ourcwigmdee, 309; 
tensiiortj 309 ; gracilis, 809 ; teratri- 
fofi^291; v^8t|tft,809, 
Gallianthemum 
Oillipeitjs Oucullaida, 65. : 

0allc8tylis,,807. 

Calocedrus maetolepis, 485. 

Oalodryum tubitoram, 266. 

Oalopogon, 848 ; pulchellus, 84B. 
Oalothnx soopulorum, 134. ; , ' 

Galotropis sp., 6 .' . ' 

Oaltha palustris, 80, 

Oalycotoma Bpinosa, 141. 



^68, , ■ ' • : 
..■' ■ ■■ ■ / ■ ■ 

O^wai-idium^ S24 ; .; ■■■'.■■ 

S8$. 

J*, letta? W* Bidie oa 
Miati Oofee-leal Disease, 4$$, 
Campanula eolorata, 74 3 evolwilteffls., 
74 5 74 j «p., X7, 2X, 74 

C^Papanmlaoesi (4fpan), 74 
Oaiapjlpceptrftin* l$7* 

Canadilloi or co^se-cHsease* 463* ^ 
Cannabis, 36 j satiya, 94 , _ 

■ 'Oape pknfes, xm spews oi 2^0* V ’ 
Oap|aride» (Afghan);, 66. 

, . .Oajpaans apbyEa, 5. 

'C^irifoliaew (Afghan), 64 
Ca^ella Bursa-pastoris, 84 
i Oapstoum frutesoensj 82, 

Ctearagana, 18j acauUs, 44; ambigua, 
37, 43 ; arboresoens, 44 3 brevispina, 
■ 43 3 brevissima, 10 ; grandiflora, 44; 

tilicina, 6, 44 
Oardamine impatiais, 83. 

Oarduus acanfchoidea, 16, 17 . 

Carex, 363, 864, 865, 867 3 AitchiBom, 
105; alpina, 104; cardiolepjs, 105, 
var. 105 ; dmsa, 19, 106 ; hirta, var», 
105; birtella, 1063 linearis, 867 ; 
" nntans, 106 ; Oliyeri, 104 3 semper- 
yipens, A05; Bp., 104, 106 ; steno- 
pbylla, 105 ; ymgaris, 20,, 106. 
Oariee», 867* 

slum cmninm, var. 

jbs, 864, 867. ., 


73. 

(Mm tit*» 

6l ; 

C^ryopbylleis lA ^ ' i' * 

Oasparya, .114, (a^bgeaO 116. 

' Cassia' fistnlm 873* , ■ : , ' 

■■,C3asiiarina, 145. 

Oatagyne, 361. 

Oetasetidsa, 322. 

Ca^setuw, 822. 

Cattleta, 314 

Caucalis Antbrisons, 64 ; latifolia, 64. 
Oandick of Oroiaids, 285* 

Oaustis, 864. 

Oedrela Toona, 374 

Oedrus Deodara, 98, 369, 373, 874 

Gfelastrinese (Afghan), 40, 

Oelastriis paniculafa, 874 , 

CeljJis, 7, 27 ; caucasia, 98. 

Cemiostoma coffeeUum, 463. 

Oentanrea caloitrapa, 72 3 'depressa, 72 ; 

■ 'Biows, .'72 yirgata, ,7^' : ■ 


Oeatanrogiis 
Oenirooh an%S6l. ■ ■ ■■„" 

C^trop^nmi , 

Centejsii, 'BOA 
0ephiilaiil^^^''''l44 Ml'r 
' lOO't '«p*i'10Cli# ' ■ 

0^hakrlikip*».l.A ^|. 

Cephalotexui^ 47s, 06 , i S««(g«i, 
4SS, 48B: wraMM. 
469; 468, oMBiioakti. 

489, iti»i .mf« M* 

I ' 


0^-. 

Oeratandra, 858. 

Ceratiiim, 803 3 hydnoidoum, 888, 
Oeratoneis alpina, 130, 132; Arons, 
181 5 excisa, 180. 

Ceratonia Siliqua, 138. 

Ceratopsisj 349. 

Ceratostvlis, 807. 

Qerois ailiquastnam, 189. 

Oeroospora, (ftnote) 466 ; ^^ialooki 
467. 

Oerochilns, 846. 

Oeteraoh, 17. * 

Chasradopleotranj, 354. 

Ohsanoyucoa, 220. 

Chssrophyhum refiexmmr 61* 
Chaetophoraossi, 128. 

Ohamaoynaris, 476, 478; 489 ; mMf* 

.. ensls, (hnote)495; Iwhwm 
'.^eonssata, ' "496 1 

Mi 

478. ’ 

Ohasnssrops, 6 1 hmmits, 144 ; Eitohi- 

eana, 6, 2A 27, 99, 

Ohamorohis, 352, 

Chaubardia, 820. 

Choiradonia, 320, 

Chelonanthora, 308. 

Chenopodiaooio (Afghan), 89. 
Chenopodiujn, album, 89, var. ©andi- 
cans, 89, yor., 89 j Botiys, 89; mu* 
rale, 90; sp., 90. 

Chiloschista, 333. , 

Chironia littoralis, (ftnoto) 401 j midt* 
gascariensis, 273 ; sulbutioosa, 401# 
Chloidia, 841, 

Chlorsea, 340. 

OWoris yillosa, 108, 

Chlorophyll, appiioatioa of the mults 
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3?®otot Beseapohes on, ' 
^ tke Keben, 147^ 

■ . ■ ' 

,m: ■.■■:■'■ ■■■[ " 

> spTOanoides, 887. 

. ophynoha,, 828. ■ 

C^pispora, sp, (near Bungeana), 35 5 
tenalk, 86, var. ?, 18, 85. 

; Cteooooooaoese, 1B8. 

CItpoolepidei©, 124. 

0h)?ool©pns fiayupa, 124. 

Ohijianthemum. Partheniura, 69. 
Okpjsobaphus, 344, 

Ohryeooyonia, 828, 

Ohrvsoglossum, 291, 286, 802. 
Ghthonobkstus oUgothm;, 127. 

Ohumba State, oSmate and flopa of, 
a7L 

.Mm 

20i ^ var. spino- 

enm, 49. 

Cicbtorium Intybus, 72. 

Cineraria maritima, 143. ^ 

Cioniaaons, 845. 

Oirrhw, 338. 

Oirrhopefcalum, 299, 800 bootapense, 
BOO } Blisae, SOOj maonlosum, 300 j 
refhwtiiun, 800j 'Wallicbii,300. 
.■di'tiella, 818., ■ . 

: fllbidns, 141 monapeliensis, 

-Biyiera,. 141; saivilblius,' ■ 

‘ m* 

0ado}ton, 810. 

CWopbora mollifi, 124, 

^doepoiinm stenosporium, 888, 466, 

Clarke, 0. S., on Arnebia and Maoro- 
tomia, 624, 

— , on Indian Begonias, 114* 

' on Bight-band and Left-hand 
Oontsortionj 468. 

ilttua, 8; roguloaum, 887. 

' 'ion^nanm, 835 $ ' 
#8 $ 'Ividendalnm, ^ 

ii,"' ^ ' 

■Oldstes, 

■ Ckmatii. . Bnbhananmna? , 874 j gratae . 

29; graveolent, .29 j ibar^i8, "264';. 
montana, 875; bUgophyha, 265 5 
Bobertsiana, 18, 29 ; strigillosa, 266. 
Oleome iberioa, 36. 

Clerodendron maorooalyomum, 276. 
OUstoyucoa, 220* 

CUtoria laseiva, 267. 

Oloaterium inourynm, 129 ; pwvnlum, 
129 ; Fritchardianum, 129. 

■ .Clowmia, 328. 

Onemidia, 341, 

Cneoruin rioooeum, 148, 



OniouB argyranthus, 71 j arvensis, 71 j 
horridns, 71. 

Oooooneis placentula, ISO. 

Oocculus Leseba, 6. 

Cochlea, 299. 

Cochlioda, 826, 328. 

Codiolum gregarium, 132; peouliari- 
ties in reproduction of, 134, 

Oodium tomentosum, 134. 

Oodonopsis ovata, 21, 74. 

Oodonorchis, 848. 

Ooelia, 302, 303. 

Oceliopsis, 322. 

Oceloglossum, 354 ; laeertifermn, 364. 
Ocelogyne, 301,307; bilamellata, 301; 

prolifera, 302. 

CcelogynesD, 287, 291, 306. 

Coenorchis, 345, 

Coffee-leaf Diseascj Bemarks on Indian, 
by W*. Bidie, 458 ; on South- Ameri- 
can, by M. 0. Cooke, 461. 

Oohnia, 329. 

Oolacastrum, 324. , 

Oolatea arboresoens, 43. 

Oolax, 321, 322. 

Colea floribunda, 274. 

OoleoohfiBte scutata, 123. 

OoUabium, 291, 296, 302. 

OoUeus, 843. 

Coltonia ohampioni, 831 ; pedunoularis, 
831. 

Oombretum paohyaladum, 270. 
Comparettia, 325, 

Oomperia, 351. 

Compositse (Afghan), 67. 

Compsopogon leptoolados, 123. 
Conohidium, 303. 

Conohochilus, 388. 

Conferva antillainum, 124. 

Confervaoese, 124. 

Coniferfie (Afghan), 97; geogmph. dis- 
trib. of) 488 ; of Americsa and dMan 
compared, 478; of Biviera and Mm- 
' . vea-ee,139* . 

Conifers of Japan, by Maawell T. Mas- 
. ';'ld^,-;478,;oehtr©ofbrigin,^ 
ita^s df| Cfiirribre on, . 481 ; leader 
shoots of, 482 J structure leaves 0^ 
482 ; table geogr. distrib. of, 488, 
Oonium maoulatum, 15, 61. 
Conopodium sp.i 61* 

Oonrmgia sp. (near perfoHata), 34 
Contortion, right and left, 0. B. Glarke, 
on, 488 ; Bentham on, 472 ; DeOan- 
dolle on, 47X ; Linnseus’s defin. of, 
> .469.' , ' ■■ 

Oonvplvulaoeffi (Afghan), 81. " ^ 

Convolvulus altheoides, 142 3 arvensis, 
82 3 lanuginosus, 6, 7 ; lineatus, 82 ; 
pseudooantabrioa, 19, 82 3 sp,, 82. 





0.;tKe Oofee-dise^^ ^Mgj eptlkulAk, M5| flriol»l% 

' ■' South Awnoa^ ^iOl. ■■.'■■'' . ■. ■■ 

Gai*tohiz«u,2lSi,295,290,aO5/ 0pypt<K}0i7Bk«,m 

OordTlai 34(8. Opyptoglottb, SSS. 

■Ooraylestylis,8i6. ■■■■:.■■ ‘ ' 

Cori/ittolapeUensia^ ■ Or70tomtH%'ir5, >6j Jiooai^ 

Oomus macropbyUa, 874 4»97» 481, rw* ftjf&uowIoid«* 4^8, 

Coronilla, 140; valwtma, 143, aaorydioiapi, 408, #7, 498, 

OorfcioiumaMithoohpoum,886;arac}inoi- i:rt)bbi, 498,maei^phidi^ 4^^ 

dem, 386 ; tisbosum, w. deglubeftS, 498, pUR|0tii, 4^, pjgmiua, 49^ 

■■ 886 ; ■■■■,'■ ' 49^'iK8rl%' '#8i 

Oortusa MattbioH, 78. 498* tirf4l%, 

■■ Oomtnthes, 322, m' ' '- ' V. ■ 

OorToiea, 288, 368. - ' ' 'Oryptoiste^^' 

. Oopycium, 358. '■ . . ' OpyptoatagH 848.' 

Goj^Mia oaoKemiriaria^ 37S ; meifolia, Oryptoafeylis, 847. ' , L i 

32 ; sp. (nearrutjofolia), 82. Guctibalus baobifenis, 378* 

Ooryltts Ooluma, 370. Cuculla, 832. 

'‘40, Ciicumis &lo, 60. 

Cucurbitaoefio (A%hati); 60, 

J41, 859 ; Botrytis, Gunninglmmia, 476, 602 ; latiooolata, 
602 j Binensis, 464, 602. 

sum, 129 ; granatum, Gunnin^hamites, 484, 602. 

128 ; pseudo-oomm- Oupressites, 488. 

berrimum, 129 j ve- Oupressus, 490 ; Ooraoyam, #6 ; luno* 
bris, 481, 483, 496; Japouioa, 497i 
10, 14, 15, 16, 876 5 uutkaensis, 478 ; obtusa, 478, 492 $ 

(7, 56; mmuiularia, pendula, 496; pislfora, 478, 499; 

, var. tonaeufcosa, 56 j sempervirepa. 14, 97, 189 ; aqttamjta, 
4 b, yar., 66. 490 ; tbuyoiaoa, 478, 

OupuUferio (Afghan), 96. 

b, 269 ; papillosa, 68 ; Gusouta Bpithymum, 82 j pknifioi^ 
82«. 

pa, 19, 70 ; minuta, Gufcfeinga, theow gppwth of# 406. 

3a, 71; iracemofia, 16, Cyathoglofetli, 340. 

71. 'Cyathua, :de8«i4Qitim,. ■’887'; : fbmi«ok^ ■ 

■on the Ocotirrenoe of 387 ; paasiacddflHi, 887 1 ■ 8lf . , ' ■" 

467. QrWsi ■■ ' : i;,;', 

842* ■' 


Oorymbeaa, 339, 340, 

Corymbiefe, 288. 

Gorymbis, 340, 841, 859; Botrytis, 
128. 

Oosmariurn globosum, 129 ; granatum, 
129; ornatum, 128 ; pseudo-oomm- 
tum, 129; puloherrimum, 129; ve- 
nustum, 129. 

.Gotbneaster, 6, 8, 10, 14, 16, 16, 876 ; 
bacillaria, 10, 27, 56; mmrtiularia, 
6, 10, 16, 18, 66, var. tonaenfcosa, 66; 
Bp.P, 66; vidgariB, var., 66. 

Gottonia, 381. 

Cotyledon pannoaa, 269 ; papillosa, 68 ; 
tenuicaulis, 57. 

Cousinia miorooarpa, 19, 70 ; minuta, 
19, 71 ; xnultiloba, 71 ; racemosa, 16, 
.16,,7l5...sp., 21, 71. 

, Orak ObristiejA.j oa the Ocourrenoe of 
* Smpules in Xksif 467, 

CbramoMf, 841 1 pirrilwis, 842* 
CraniospemA'pai&yil^^ ' 
Orassnla depcidans, 891 ; sp., 67* 
Orassulkoese (Afghan), 67 ; of Idadagas- 
car, 268. 

Crataegus oxyaoantba, 16, 66, 876. 
Oratssva religiosa, 874. 

CremaBtra, 318. , 

Crepis Kotsohyana, 78 ; sp., 78. 
Gmoianella glomerata, 66. 

Cruoifera (Afghan), 83, 

Cryho,;848. 

Or^tangieae, 866. 

Oryptangium, 366. 

Cryptamiena, 329. 

Oryptooentrum, 325. 

Oiypiochilua, 803, 807. 

Oryptocpiyne auriculata, 245; bulbosa, 
246 ; caudata, 242 ; ciliata, 246 ; 
cordata, 248; BalzelHi, 244 ; ferru- 
ginea, 246 ; CriMiii, 244 ; lingua, 
245; longioauda, 245; paHidinervia, 




g^hiidrolohiis, 8C^. 

, Cylindrospermum ofiaruleum, 126 ; jan- 
thium, 126 i ripanwm, 120. 

Oymbulla obtueiusimla, 180; pu?»illa, 
180; ftoof ba, UK), 182; iurgkla, 1112, 
Cymbitliwp, 287, 317. 

Gy mbidium, 317 ; whlimro, SIB; i?le» 
gans, 318; gigtmfcimm, 3IH; II wt- 
tonii, 318} MastorBii, 31B; Bnndor* 
sonii, 817. 

Gynanehium humile, 79* 

Oynodon Dantylon, 108. 

OynoglosBum luroatam, 80 ; glocshidb* 
turn, 80. 

Cynorohis, 86:2, 358, 866 1. ' squamata, 
367. ■' , . : ■; , ■ 

Cyperaoeae (Afglmn), 104. 

— , notoi on, by 0. Bontlmm, 360. 
Oypororchis, 318. 
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166 1 i«tveso^s, 104 ; loagus. 


aS4, 869, 'SBO. 

'flftTa, 820; ■■foKo0a, . 
620; plaataginea, 820; Woodfordi, 

■■ ,/ im . 

%ytopodi6g0, 288, Sie, 819, 328. 
Ojiiopodium, 819, 820 ; Andersonii, 

■ ■ 820* : ■ 

Oyrfcosift, 840. 

Oystoptem Iragilia, 11, 20, 22, 111, var. 

deatata, 111. 

Cystopus, 345. 

OysfcorohiB, 844 s obaoura, 844. 

Oytheris, 805. 

■■Oytee,.l:40*. . 

5.' * . ■ 

Bapbn^ 0, 10, 14, 15, 16, 18 j dnidium, 
140 ; oieoidoa, 6, 25, 91. 

X>«tfwin, F*, the Tkeory of the. Gfrowth 
of Ot;tfetmg 8 ,iilu 8 trat 0 dby Observations 
on the Smmble, Muhus . 

406, ■■ ; 

on the l*ower possessed by Iieaves 
of plaoiof themselves at Bight Angles 
of Incident 'Bight, , 

^'l^^i&'horotwohnm, 238, 239 ; Ber-,/ 
tolWL 288, 240; glancophyllum, 

238, 839 ;: ^ 
240; pitoahfn^foiium,;- 
qnadmngn^ 

latum, 288, 240 ; serratifouum, 238, 
240 ; texanum, 238 j Wheeleri, 238, 
289* 

Bate-Balm of Biviera, 144. 

Batura, 26 J Stramonium, 83* 

Imnoniauum, 21, 25^ 31, 

81 1 

Tcstitulsa, iw"' '-j:- ' •' 

Bendrobiessj.SS^?, 290. ■ .. 

Bendrobium, 296, 802, 888 ; biihloe, 

.. ■ 882. ■ . 

Bendrochilum, 295, 296, 801 j gluma- 
ceum, 295* 

BendroooHa, 332, 

Bendrolirion, 803. 

Bendrolirium, 308. 

Bendrophylax, 337. 

Bepazea maculosa, 462. 

BoTOtneria, 354, 356. 

Basmidie© of Amazons, 128. • 

Besmodium oxybracteum, 267 s Scalpe, 
207 } libiffifolium, 10, 49* 
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Besmogonium guianense, 130, 131, 
132. 

Beutzia, S76; 

Beyeuxia sp., 107* 

Biacrium, 312, 3l3. 

Biadenium, 325. 

Biadesmis confervace©, 130. 

Bialissa, 292, 

Bianthus orinitus, 36; fimbriatus, 36; 
sp.?, 36. 

Biarfchron oarinatum, 92. 

Biatoma elongatum, 131. 

Biatomace©, 129. 

Bichroa, S24, 331, 337, 

Biohffitanthera madagascariensis, 270. 
Bichostyies, 362. 

Bichromena, 365. 

BichrOstaohys termifolia, 268. 

Bickie, Prof. Gl*., Notes on Algae from 
the Amazons and its Tributaries, 
128. 

Bicrypta, 324. 

Bidaotyle, 298 ; exakta, 299 ; meriden- 
sis, 299. 

Bienia, 293, 

Bigitaria sanguinalis, 106i 
Biglyphosa, 302. 

Bignathe, 826. 

Bilochia, 809. 

Binemia, 314. 

Bionysia tapetodes, 11, l7, 78. 
Bioscorea deltoides, 10, 101. 
Bioaooreaoe© (Afghan), 101. 

Biospyros, 24 ; Lotus, ♦ 9, 78. 

•Biothonia, 310. 

Bipoadl’Bakerianum* 694 . 

Biplaerum, 266. 

Bipleothrmm, 357. 

Biplooentrum, 885. 

Biploohilus, 856, 

Biplogastra angolensis, 346. 

Biplomaris, 852, 856. 

Bipodium, 318. 

BipsftOac^ (Afghan), 60. ■ 

■Bisa, 857. 

Biaw, ■288^357.-. ■■ 

BiseUa, 857 ; graminifoXia, 357* 
Bisperis, 358. ' ,.■■■ 

BissorhyncXxium, 355. 

Bistichis, 294. 

Biuride©, 288, 846. , 

Biurie©,.389. . 

Bocidium minutmu, 129. 

Bodotiffia, 6 ; viscosa, 41. 

Boritis, 332. 

Bossinia, -345. ■■■' . 

Braba sp., 13, 20, 22, 83, 34. 
Bracooephalum sp., 87. 

Bracunculus canariensis, 262; rulgarts, 
262., ■ ■ ' 

■■ 
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Brosera ramentaoea, 269* 

Brymo^a, 296, 300. 

Bryopeia, 358* 

Barina, 285, 80!r. 

Ebenaceaj (Afghan), 78. 

Ebenus stelUfca, 5, 8, 48. 

ISborilingues, Beichb., 818, 822. 
Bcbahium Blaterium, 144. 
Ecliinolytram, 362. 

Bchinospemtim barbatum, 80; Lap- 
pula, 80. 

Eohioglossum, 385 ; mutioum, 335. 
Eclipta alba, 69. 

Eglanteria, 9* 

Ehretia asperaa, 4. 

Eleegnace^ (Afghan), 93. ^ • 

Elsegnua, 7, 9, 15; angustifolia, 92 
var., 92; pamfolia, 92, 

Elasticse (sect;,], 114, 118. 

EUeanthns, 306, 307, 309. 

Elymus exoelsus, 110. 

Blyna, 367. 

'Elynanthus, 361 ; compar, 362. 
Encyclia, 313, 314. 

Ephedra sp,, 5, 17, 97- 
Ephippianthus, 294. 

Epioladitim, 313. 

Epicranthes, 298. 

Epidendrese, 284, 285, 286, 287, 289, 
290,302,338,330. 

Epidendmm, 285, 310, 813, 327, 336 j 
basilare, 314; bioorautum, 312 ; 
cycnostachys, 814 ; diShsum, 310; 
hexandrum, 838 j nsevosum, 814 ; 
Stamfordianum, 814; tridactylum, 
"" ■■310. , 

Epiloblum angustifqlium, 60, rar. br«- 
ohyoarpum, 60 5 hirsutum, tar, iwi- 
oaam, 60 ; rdsam, 60; Bp,*60 j tatra- 
gonttih, (^* 

Bpipaotis, 143, 284, 8401 teratrifolifi, 
13,100. 

Epiphanos, 348, 340. 

Epipogum, 847, 349. 

Epistephium, 299, 380, 340, 347. 
Epithecinm, 314, 

Equisetacese (Afghan), 113. 

Equisetum, 145 j elongatum, 113, 
Equitantia, 828. 

Eragrostis poaoidea, var., 108. 
Erembstaohya, 6 j Bp«, 88 5 Bpeoiosa, 77, 

■ ■.39./,,, .■■■■. 

Eremurus Aitehiaonx, 102 ; awantiaous, 
16, 24, 102 ; ap., 18, 19. 

Erk, 285, 294, 302, 308, 804, 307^ 
tinotoria, 300; libhenora, 803; Pst- 
rishxi, 303 ; ustnlata, 308. 

■ Enaxis,^340,. 


Erica arborca, 140. 

EricacotB (Afglmn), 75, 

Eriemella pniiat?riiioifk!8, 393. 

Eriero, 287, 2110, 291, 206, 1W2. 

Erigcim arris, var. alpina, 68; andrya* 
ioidos, 68; nicnitbok, 68 ; mulOra* 
diafcus, 68. 

Erioofiulon, 364, 

Eriochiltis, 2B5. 

Eriophors, 364. 

Eriophorutn, 363. 

Eriopsis, 821. 

Erioapora, 361, 367. 

Eritrichiura sericenm, 13, K). 

Eriura, 303; aeridostaohya, 303; bar* 
bata, 303; roscjt, 303; 

803. 

Erodiuni cieidai'iitm, 39. 

Ervum JSrvilia, 15, 49. 

Erycina, 337, 328. 

Eryngitim Billardtori, 60 j msrtdfum, 
60. 

Erysirnmn ropandum, 34 ? sp. ?, 34. 

Erysipho, 461 ; »ca.ndon«, 4CJ3. 

Eryfchorchis, 340. 

Eryfchnca, on a, now to Engliind, by 
F. Townsend, 398. 

^ capitafca, 398, 399. 401, 402, vtm. 
a. Wilidonowkna, 483, tphuro* 
oeplmla, b03, 405; pinitaiiriwm, 79, 
898, 4-00, 401, 402, tar. /I. oapitala, 
400, 401, 405, var, fascbulata, 'iOO, 
var. eufmticasa. 401 1 obkjociiw, 
(ftnoto) 402 5 iatifoUa, 4(K) } UnarifoU%^ 
898; Uttomlk, 398, (ftnoto) 401; 
pulohella, 898, 404 ; mmoiistimm 
16,79. 

Irytihrodbi, 8-44. 

Eam^^da, 832- ■ ’ 

E'fcabrla,84i$-^ ■ '■. 

Ettalo0(i«tbg.),168. . 

Eixastrum' eunaatom, m; qiiadmlwn*' 
128 ; imupsura, 12H. 

Eu'Brgonm (subg,), 117. 

Enblotia, 305. 

Eucalyptus globulus, I4f| ; in ibi 
Biviora, 146. 

EuoUdium syrkoum, 35 ; tartarimimi 

85. 

Eupnemis, B20, 

Eucosia, 346» 

Eudendrobium, 297. 

Euepideadrum, 314, 

EulopMa, 816, 384 ; oaohleati^ 8901 
herbaoea, 3l7. 

Bulophiea*}, 287, 816. 

Eunotia'^ oamdus,. 180 ; . dMlivif, 129 ; 
diodon, 129 ; ean©{K:lon» l20 ; for- 
toka, ISO ; hmdaeaodoa/ itep* 
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Won, 12S I fflonodon, 129 j nodosa, 

4.S9 i qwfcemm, 129 j qumaria, 129 1 
mm, 129 ; B&ptena, 129 ; totraodon, 

, 129 j triodon, 129 ; zygocton, 129, 
lEiimymus flmbmtus, 11, 40j HamU- 
tonmnuB, 874 
Bttotkottoa, 310. 

Etipimius, 806. 

luphorbia Ohamsesyce, 92 j dondroides, 
141; falcata, 93j Gerardiana, 93; 
primutefolia, 278 ; sp., 25, 93 ; spi- 
nosa, 140; SzovitzU, 93. 
Buphorbirtoea (Afghan), 92. 

Euphrasia offioinalis, 84. 

Etiphroboscis, 338. 

Eu-Flatycentmin (sect.), 119. 
Euspimnthes, 848. 

Eayuooa (subg.), 220. 

Eertiandeam, 880, 831, 

Ferula J'aeachkiana, 19, 25, 63. 

Featuoa duriusoula, var, Tiolacea, 109 ; 
©latior, 109, var. minor, 109; ovina, 
21,109. 

Fioirna, 864. 

Ficus cariooidos, 7, 94 ; Carioa, 94. 
Fieldia,83X, 

Filago arrensis, 68. 

FBioea (Afgkan), 111, 

Itobrntylis,^ 

Fiafcelnuwmia, 866. 

Flora of Kwam Valiev, 1 , 

— ! BadiBhkhlifcoKuramjTeget. 
of, 6 ; Badishkhdl to Fdw4rkotal, 3 ; 
conformation of country gon., 2 ; 
flanks of Safed Koh, 8; fodder for 
animals, 25 ; forcBts, 26 ; gen. observ., 
1; Hariib district, 15; indigenous 
plants as food, 24 j Karaia to HarAr- 
darakht, 4 ; Kumm plains, vegct. of, 
7 1 Hadicinal products, 26 ; plants 
bmltlmiod for food, 22; Bh^lMn to 
F4wlrkolid^ veget. of, 18 ; Slkardm 
. ■■■.and"Spuri,'17, 20 ; 'Thai to.Badish-. 
kb^l, 8, of, 4 J valleys of Safed 
Koh, 10,12. . 

Flowering Plants of Madagascar, 264. 
Fcuniculum vulgar©, 62. 

Fornoarm, 35B. 

B'orniearia, 332* 

Fothcrgilb, 11, 27 ; involucrata, 10. 
Fragjiria indiea, 52; vexa, 62. 

Fraxiims, 27* ©xcelsa, 376 ; Moororof- 
tmna, H 17, 79, 376. 

Frcgca, 340. 

FritiUaria iraperialis, 16, 102. 

Fuinana parvillora, 32. 

Fumariaoefn (Afghan), 82. 

Fungi, Afglian, 113 ; Australian, 888. 
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0abertia, 318. * 

Gagea, 16; filiformis, 101; lutea, 101; 
reticulata, 101; setiiblia, 101, var., 
102 ; thesioides, 102. 

G-aleandra, 816, 317. 

Q-aleoglossum, 342. 

Galeola, 339, 340 ; altissima, 340 ; cas- 
sytlioides, 340 ; foliata, 340 ; javanioa, 
340; Lindleyana, 340 ; septentriona- 
lis, 340. 

Galeottia, 820. 

Galera, 349. 

Galium Aparine, 65; asperifolium, 65 ; 
tricorne, 65. 

Gamoplexis, 349. 

Gasteria acinacifolia, 184,196, vars. en- 
sifolia, 196, nitens, 196 ; apicroides, 
184, 197; Bayfieldii, 184, 197 ; bi- 
color, 183, 188 ; brevifolia, 183, 186 ; 
candicans, 184, 196; carinata, 183, 
192 ; cheilopliylla, 183, 189 ; colu- 
brina, 183, 190; crassifolia, 185; 
Croucheri, 184, 196 ; decipiens, 183, 
192; dicta, 183, 189 ; disticha, 183, 

186, vars. angulata, 187, angustifolia, 

187, conspurcata, 187, minor, 187, 
natalensis, 187 ; exoavata, 183, 188 j 
exoelsa, 184, 195; fuscopunctata, 
183, 196 ; glabra, 183, 194 ; gracilis, 

183, 193 ; leetepuncta, 183, 193; 
Unita, 196 ; macmata, 183, 191, var. 
fallax, 192; marmorata, 183, 194 ; 
mollis, 183, 187 ; nigricans, 182, 185, 
vars. fasciata, 185, guttata, 185, pla- 
typhylla, 186, polyspila, 185, subni- 
gricans, 186 ; nitida, 183, 195, var. 
grandipunctata, 195 ; obtusa, 183, 
194; obtusifolia, 183, 186 ; palles- 
cens, 183, 190 ; parva, 192 ; parvi- 
folia, 183, 193 ; Peacookii, 183, 195 ; 
petharaensis, 183, 1.93 ; picta, 183, 
191, var. formosa, 191; planifolia, 

188, 188 J pluripuncta, 196 ; por- 
pbyropbylla, 183, 190; pulohra, 183, 
191 } repens, 182, 185 ; relafca, 183, 
189; spiralis, 183, 189, var. tortu- 
lata, 189; squaiTosa, 184, 197; stri- 
gosa, 193 ; subcarinata, 183, 1921 
subverruoosa, 182, 184, vars. parvi- 
punctata, 185, marginata, 185 ; sul- 
cata, 183, 187 5 trigona, 183, 194 ; 
variolosa, 183, 190; venusta, 196; 
verrucosa, 182, 184, vars. latifolia, 

184, intermedia, 184, scaberrima, 
184; Zeyheri, 183,190, 

Gastrodia, 349. 

Gastroglottis, 295 ; montana, 295. 

Gastropodium, 310, 

Gastrorehis, 305. 

Gazania ceespitosa, 398. 
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Q-eaBfcet J^ygrometricus, 38C ; lignicola, 

;■ dm ■■ 

G-enista, 140. 

Geimaria, 364. 

Gentiaiia aqmtiea, 16, 79; ap. ?, 875. 
GentianaccfiD (Afghan), 79* 

Geodpnim, 318, 

Georchis, 345. 

Gemnaceso (Afghan), 89, 

Geranium, 374 ; divaincatuni, 374, 380 ; 
grandiflorum, 380 j lueidum, 373; 
nepalense, 12, 39 ; oedlatum, 373; 
sp,, 16, 39, and white var, of, 39; 
WalliohiaTnim, 12, 25, 39. 

Gerhera podophylla, 27^ 

Gethyllis longistyla, 396. 

Geum urbanum, 52. 

Ghiesbreghtia, 308. 

Gmgko,475, 476, 481, 484, 500; bi- 
loba, 481, 500. 

Gladiolus scgetum, 143. 

Glnucium fimbrilligenim, 32. 

Glaiix maritiina, 16, 78. 

Globularia Alypum, 1<1(0. 

Glceotila aurea, 124; nigrescens, 124. 
Gloniera, 307. 

Glossaspis, 857. 

Glossula, 352, 367. 

Glyeine Soja, 15, 60. 

Glycyrrhiza glandulifera, 48. 
Glyptostrobus, 481 5 hetorophyllus, 
498 5 pendulus, 498. 

Gnaphaiinm crispatulum, 69 j luteo* 
album, w,, 69. 

Gnetacw (Afghan), 97. 

Gomesa, 826, 327, 329. 

Gomphift deltoidea, 266. 

Gbmphichis, 841, 842. 
Gomphooentmin, 887. 

Gomphonema anglicura, 180 1 corona- 
turn, 180 ,* omtetum, 180 , 181 5 dicho- 
tomuni, l30; hebriderise, 182 ; laga- 
nula, 131 J lanceolnturn, 180, 131, 
182; subtile, 131 s tum«, 182, var. 
apiouiatum,i30j vibrio, 180, 132. 
Gonatoaygon Kaldsii, 128. 

Gongora, 822. 

Gonialpe (subg.), 166. 

Goodyera, . 3-fi, 345 j fumata, 846 ; 
maerophylla, 846 ; proeera, 845 ; 
pu#a, 346 5 repens, 100 j guianen- 
sis, 845 ; Wrighfcii, 846, 

Govenia, 319, 320. 

Govindovia, 841. 

Graminese (Afghan), 105. 

Grammahgis, 318, 

Grammatophyllum, 318 ; EUisii, 818. 
Grandinia grannlosa, var. oohracoa, 
885; boeHata, B85. 

Grewia oppositifolia, 372. 


Grobya, 320. 

GroHounliui 332, 

Ounnin, 333. 

GusiHorna, 337. 

GyjnniuUaiitt, 854 356 ; 

pinguieuln, 3551 apiU hnlatM, 355. 
GyiniiHudra anniaihi, 7; atohmiftm, 
15,85. 

GymnoehihiB, 340. 

Gymtiosporia apinosa* 4. 

GymnotUrix. lluocklu, var., KKi. 
GypBophila nbinoklt')*, 36 ; tM-rnstitmle# , 
873 ; floribundtt, var. !%■ 36 ; mii« 
folia, 22 ; sp. P, 6, (near sedifolk), 
87 ; Stewart It, 7» 19, 36. 

Gyrobtaehys, 342. 

Habonam, 284, 351, 352, 353, 35(h 
nlhub, 354 ; apli.vlla, 351 ; nifrnitatji, 
35.5; (Jouopw'ft, 351; efirdatif, 3.54; 
Hfyru’anft, 355 ; hiliuda, 354 { hOea, 
854} nigra, 351.; nivt'n»3&4; obtUMitu, 
855} odorntisHmift, 354 } lipukudef, 
8.55; tridi-ntaitt, 354} viriilia, 354. 
Habonark’tt', 288, ,852. 

Hiontarta, 345. 

Hienmtori'hw, 340. 

Hallaehift, 353. 
HBHmaiigii»lHrolia,273. 

Baloadumli, 305. 

Hanmmtdkkii* (Afghan), 59. 

Hantxscliia bra«ilktt«i», 181. 
Haptochilua, 845. 

Hartwogia, 813. 

Hawortuia ftfilma, 199, 218 1 albiwn*, 
399, 207 ; altilimm, 199, 209; ango* 
knBis, 199, 210 { Anguatifolia, 199. 
210 ; araohnoldei, 200,215 ; aijMTi* 
uioula, 198, 200 1 aipa^a, 199, 208 ; 
attommta, 19Si 208, tar. clariperla, 
204} atrof Iwia, 199 , 212 J hilhwiitt, 
199, 218; Bohiaii. 200, 215 } ebli^ro- 
csntha, 199, 211 ; aoarolala, 198, 
202 } Coo|ioH, 199, 215 ; eonbfoim, 
lUH, 200} carta, 201 j cuijiklata, 
199, 209 ; cyndiirwrriiii, 199, 1319, 
var«. obiusa, 209, pknifulia, 209 ; 
denticuto, 199, 218 } fttioittta, 198, 
204; glfibmttt, 199, 206, far*, wn- 
color, 206, pcrtirkiii, 2u6; gkuoa, 
m 208} aroimii, 1.98, 202; hy- 
brida, 198, koiiphylla, 199, 
'■■■■ 207i' l®tcvim», 109, 212] mw- 
gantifera, 109, 204, tar#, coral- 
■■ lina, aoOj. cTOto, 205, gmntia, 205, 
. Bemlmargftiitito, ' 205 ; .■ . mkima, 
■ X09,'''216'i' ':nilmbmi, ■ 199,v 1 

. multifaria, 212V:mmtk%^199*v209| 
■■ ■■■■nigra,. 19Sr 203l ■■piahdii,'...'l99, 214 j 
. , papillosa, ■; 198, tar.,- 
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loM, 808 1 Paioooltit, 198, 202 i pili» 
^ 199, 214 i polyphyUn, 199, 213 j 

Bftdulfti 189, 5U06 i raraifem, S50? ; 
mmmj. 199, 208? Beirwardtii, 198, 
W%; mfcioulftta* 199, 210 j retuHa, 
199, 208} rtgicia, 198, 203 ; rugosa, 
199, 20(J; Bcabm, 199, 207 ; aemi- 
gkbmtft, 199, 205 ? setate, 200, 21(» 5 
soniida, 199, 207? aiibalata, 199, 
206 j iubattfnuata, IDO, 205; gttb- 
fa^eiata, 198, 204 ; subregulanfl, 199, 
212; giibngida, 198,201; tossollata, 
199, 21 : 1 , VavB. piu’vn, 211, inflem, 
211; Ti»lt\vi, 1,99, 208; toriella, 
201; lortmwi, 198, 201, vat*, major, 
201 ; t raiialiuamis, 199, 214 ; turgida, 
199, 209 ; vmjoaa, 199, 211 ; viros- 
mm, 207 rvi»oo8a, 198, 200, vara. 
(Obrtekntt, 200, iadumta, 200, pseudo- 
torluosa, 201 *, tdr(iuata,20I ; vifctata, 
190,. 214 , 

Heohtia glommta, 241, 

Kodem lieiix, 10, 64. # 

HtHl)'«apum ant ragaloides, 40, 

Hrlttift, 320. 

HrUiOchand, 303 ; palustrie, 104 
■'Heieoph;ylax, 362. ■ ' 

Helmiithemum, 141. 
lieUoodicoroa crinitus, 262. 
Helicopbylluai angustatimj, 262 ; cras- 
ftipes, 262 ; Oliviori, 262, 
Hebotropiuni eupoproum, 80 ; sp., 80. 
Helvella orispa, 24 113. 

Hemioarex, 866, 367. 

Hemileia vastatrix, 461. 

Heinipilm, 852, 857. 

HemiscWm, 810. 

HemUtck Bpntcca of Japmt, 477. ^ 
Himshnv, llie Kov. 0., on a l:*Poliiin’ouB 
Cotidiiiou of Vofbaticuiu nigi’um, 4., 


455. ■ / > 

Heraeknm »p. (vtoar candicans), 63. 
Hamiimum, 352, 353; alpinum, 352; 

■ 852 } renifome,' 353.' ■ 

'■liariikrla Mrftuk, 89.’ ' 

Hew^fia . ialiaparEtm,'^ 232, var., inter-, 
rupia, 232 ; inontevidmsis, 282 5 
»t0llttta,'232..'. 
nerpolirion raparifle, 395. 

H'orpysttui, 344. ' ' 

■Hur‘siholia, 357., ' 

iirBporaloe Kngolmanni, 231 j yuccfls- 
folia, 231. 

lltwptToyucca (subg.), 22X. 
l l«4{i.‘r*m, 34-4, 345, 346. 

Hutcrotaxis, 324 
Itexutlesiuia, 310, 311. 

Itauka'tria, 296, 305. 

Heiaimma, 33B. 

Iteto, 310, 3U. 
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Hibiscus Trionum, 39. 

Hildebrandia, 114. 

Himalayan Vegetation, Dr, O'. Watt 
on, 368. 

Himafitidium graeilo,130, 132 ; niajus, 
131; pectinalo, 130. 

Hippopba 6 , 15 j rlmmnoides, 92. 
Hirnoola Lcsuerii, 386 ; rujfa, 386. 
Hbfmeisterella, 329, 

Holmes, E. M,, on Codiolum gregarium, 
132. 

Holotbrix, 353, 353. 

Homotrichum tlaccum, 134. 

Hoppia, 366, 367. 

Hordeum caducum, 19, llOj hexasti- 
chum, 110 ; mumium, 110 ; vulgare, 
var., 110 . 

Eormidiuni, 310, 313. 

Houliotia, 322. 

Huntloya, 820 ; meleagris, 321, 
Huttontea, 352, 353. 

Hydnum comllpides, 24, 113. 
Hydrocoleum thormale, 126. 

, Hydrostachys goudofcana, 279; imbri- 
cata, 279; verruoulosa, 279. 
Hylophila, 845. 

Hymeneria, 803. 

Hymenochajte, 363 ; rubiginosa, 386. 
Hyosdyamus, 26 ; niger,15, 83 ; pusillus, 
19, 83 i reticulatus, 19, 83. 
Hypecoum procumbens, 32. 
HypericinetB (Afghan), 38. 

Hypericum, 374; perforatum, 38; 

Bcabrum, 38 ; sp. P, 38. 

Hy pheothrix eyanea, 127 ; lamihosa, 
127; lateritia, var. bermesina, 127 ; 
lutesoens, 127 5 olivacea, 127 ; ther- 
malis, 127 ; tenaissima, 127 ; vulpiha, 

■ ■’ l,27v : 

Hypodematium, 3l7. 

Hypoolytnirni 361, 362, 365. 

Hy polcpis, 861. 

Ily poly troce, 365. 

Hypoplthys lanuginosa, X7, 76. 
Hysteria, 341. 

lanthei 329 ; pulchella, 329. 

Ibidium, 342. 

Ilex aquifolium, occurrence of Stipules 
in, 467 ; Oodajam, 467. 

Ilicinai, Stipules in, 467. 
lilecebracesB (Afghan), 89. 

Impaticns amphorata, 12, 39, 373 j sp,, 
40 ; Sp. (near I. racmiosa) ,40. 
Imperata cyliudmcea, 111. 

Inaotis fasoiculata, 126; obscura, 126. 
Indian Begonias, 0. B. Olarke on, 114. 
— ^ Goffee-leaf Bisease, remarks on, 
by W. Bidie, 458. 

Indigofera Bojeri, 266; G-erardiana, 
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10, 4$; loucoolada, 267; purptiw, 

. .372.;"/ 

Inga sp., 424 ... 

Inoderma arsnanmn, 386; ingratissi- 
mum, 386. 

Inula Oa&pia, 69; rhizoocphaloides, 21j 
69. 

lone, 298 ; paleaeea, 298. 

lonopsis, 329. 

Ipomsea Kil, 81. 

Ipsea, 304. 

Iridaceaj (Afghan), 100. 

Iridorchia, 317. 

Iris cnsata, 100 ; Gf-uldenstfiedtiana, 100; 
pallida, 9, 100. 

Isaria fuoifopmis, 388. 

Isatis feinctoria, 8, 16, 19, 26, 35. 

IschsDtnum lurtmodea, 111; 

Isias, 352. 

Isocliilus, 312 ; linearia, 812. 

Isolepis, 362. 

Isopyrum anemonoides, 30; grandi- 
florum, 12, 31, and var., 81; tkalio- 
troidea, 20. 

Ixiolicion montanum, 100. 

Jainia, 303, 806 ; speoiosa, 306. 

Japan, Oonifers of, 478^ 476. , ^ 

Jasniinum frutioans, 140 ; Kitehingii, 
272 ; offl-oinale, 10, 78; reroimum, 
10,-78. 

Joaepba, 807. 

Juglandaoese (Afgllan), 96. 

Juglana ragiai 96, 374. 

JuneacesB (Afghan), 104. 

JuneagteaoesB (Afghan), 99. 

Junotts compresatm, 104; glauoui, 104, 
var., 104, ■■ 

Juniperites, 483. 

JuniperuB, 476 ; baphadensia, 497 ; 
ohinensis, 483, 497 ; communis, IS, 

19, : 20, 40, 97, 483, 496, 497, tar. 
nana, 483; oonforfca, 483, 496; da* 
vurica, 483, 497 ; orieoidcs, (ftnot-c) 
495 i oxcelsa, 11, 13, 14, 16, 18, 19,. 

20, 28, 97, 376 1 japonioa, 497 ; lati- 
folia, 496 ; littoraiis, 496 ; nioldon- 
sis, (ftnote) 495 ; nana, 477 ; nip- 
ponioa, 477, 483, 496 ; ocoidontalia, 
483 ; Oxycedms, 140 ; procurabens, 
497 ; pseudo-Sabina, 488 ; rigida, 
483, 496 ; Sabma, 483 ; sp., 97 ; 
spbseriea, 483; taxifolia, 483, 496 ; 
virginiana, 483, (ftnofce) 496; Tir- 
ginica, 497. 

Kefersteinia, 820. 

Kegelia, 322. 

Eeteleeria Fortunei, 522. 


Kigelia nmdagnuffariensis, 274. 
Kitnldng, !«., Colloatimi of Fbwrriiig 
Plants made in Madaga«i*rn% 
264. 

Kitcliingia campanukta, 269 ; 
lipes, 268. 

Klinostat, d(J»oi*i|>fc. of, 419, 

Kobresia, 366, 367 ; llookeri, 367 ; 
lasa, 367 ; rctiottlana, 1317 ; 

104. 

Kooleria owstata, 21, tar. glabtirnnm, 
109 } pbkoidos, 100, 

Kocllenstomia, 320. 

Koolpinia linearis, 73. 

Kurain VtiUoy, Flora of, h 

LabiatEO (Afghan), 85, 

Lactona, 321, 

Lautuoft aumnlftla, 73; onontiHa, 16, 
73 ; mpiinculgides, 73 ; ip., 73 j vi* 
minca, 16, 73. 

Lselia, 312, 314, 

LasHefie, 287, 206, Sll, 

Lmliopgia, 812, 314. 

LagenocarpuB, 366. 

Lagerstroemia madagaBeariensk, 270, 
Lahoul, Britkh, Notes on the Yisgeta* 
tipn of, 868, 

Iiaikmantia Boykana, 87* 

Lamium, 810, 818; ampkxioauk, 88 ; 

rhomboideum, 20, 21, 88. 

Jjantana sp., 86. 

Barohes of Japan, 477. 

Larioifees, a fossil Conifer, 624, 

Lark, 476'| Amerioana,,624i. Arch* 
angelioa, 628 ; daturica, 622 ; 

, ; oiduay.wericana,624»/3.itmka,t,2ii':' 
' .. : europiift aibkioa, 628 ; ■ Pmerh'IM-j' 
: intermodk,^ ’’624..;’ 

’ . i:ssmpM,.’4i6,' ’’628, fm* 

. ’ 623 .’LeaBbouni, 628 Itptoiipli,’ 
486,622; microoarpa, 624 ; twidulu, 
486, 623 ; sibiriea, 486, 623. 
Lasiagrowlis Jaequmoiitii, 107 ,* Bin, 

LaHiokpiB, 364, 

Latlmxlc^a, 3 15. 

LathyruB A|)l luea, 50 ; spliioHcus, 6<h 
Latourea, 297. 

Latirus nobilk, 138. 

Lavandula BttiKshas, 140, 

Lavatm nmritima, 143. 

Leaves, power of plaeing tbemselve* at 
right angka to Light, h\ Darwin on, 

. 420,' .. , 

Lecanorchk, 340, 

Ledgeria, 340, 

Lepminoaie (Afghan), 42, 

Leiochilus, 327, 328* 

LemaniaeofiB, 123, 
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■, ■ .884 \ lateHtius, ■ 

SI J dptoum, 68, 
CJardmoa, 88. 

Ii0O|mrdanthiiii, Blk 
Ijepanthe*, 29S. 

I<epidium Dmba, 84 ; latifolxum, 84. 
laspidogyti©, 846. 

I^ftpidoRpcsrmum, 864. 

LepfcorJmbdos ap, (near virgafca), 17, 
84. 

Leptoteg, BI4. 

Lc«pedr'/.a gericea, 49. 
lieueohj’le, 82(5. 

Ijencjortjhis, 818, 354* 

Ltnteogtaehp, 845. ^ 

I^moofcho© fittoralis, S72. 
libcKsedm®, 486 j deeurrens, 488 ; 

fwrtb leates 482 j maorolepia, 
.'■■488, ,486. " ■ 
liobfinom, 802. 

X/igttlaria persica, 70. 

Ligurian Bivtora, Yegetation of, 136. 
Idguftticum, 20, 21, 62. 

LiimceED (Afghan), 101. 

Lilium oolyphyllum, 21 j rar., 103. 
Liinatode#, 305 j gracilis, 305 j rosea, 
806,809. 

Lirnnanfcheinum indicum, 278. 
Limaoohlott, 868. 

Limnodiotyon obsctirnm, 126. 
Ltodorese, 288, 839, 349. 

LJmodorum, 886, 849. 

Linaria Elatino, monstrosity of, (Bnote) 
458} yenosa, 83. 

Linegg (Afghan), 89. 

Lindblomia, 864. 

Lintmi marifcimittn, 148*, narbonensie, 
148 s perenne, 21, 89; vbcoaum, 
148. 


Liparide^, 2B7, 291, 298, 294. 

Lipaiis, 285 ; ramosa, 294, 296, 301 ; 

m. 




Lteoflfca<^y», 886. ■ 

Lifchospemum arrense, 81? offloinale, 

' ■ 81,>ar., 81.: ■" ■ / . V- 

Lookhartia, 880, 887. 

Loganmcess (Afghan), 79. 

Lolium, 26 j perenne, 109, yar. arifltata, 
110 j. temulentnm, 28, 110. 

Lonicera, 876 ; fdpigena, 64; glauca, 
20^ 64 s OtMthii, 14,^ 17, 19, 64 ; 
microp^Ua, 66 ; .MyrtiUiiis, 65; ob- 
ovata, 66 ; orieniahs, 65 ; quinque- 
looukris, 10, 28, 66 ; sencea, 12, 
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Loranfchacoss (Afghan), 29. 


Loranthus hoysefolius, 277; lenticella- 
. tus, 278, 

Loroglossum, 351, 352. 

Lotus cornioiilatus, 43. 

Lower Lahoul, notes on, 370. 

Ludisia, 346. 

Luisia, 284, 331 ; bicaudata, 331. 
Lycaste, 322. 

Lychnis, indica, rar. fimbriata, 37 ; sp. 

near L. niacrorliiza, 37. 
Lycomormium, 321. 

Lyeopodiacet© (Afghan), 113. 

Ijy^ighya araclmoidea, 127; guayancnsis, 
127 ; putealis, 127 ; rufescens, 127. 
Lyrcea, 299. 

Lysimachia dubia, 78; Ephemerum, 
monstrous .condition of, 456. 
Lythraceffi (Afghan), 59. 

Macodes, 346. 

MacOwan, P., and Bolus, H., NoTitatos 
Oapenses z Descriptions of New 
Plants from the Oape of (Slood Hope, 
890. 

Macradema, 338. 

Macrocentrum, 856. 

Maorostomum, 297. 

Maorostyles, 341. 

Macrothuya, 486. 

Maorotomia, dimorphism of, 524 j Ben- 
thami, 524; perennis, 624, 526 ; sp., 
.' 21 . 

Macroura, 385, 336. 

Madagascar, Eloweriug Plants of, 

; 264.''' , ■ ■ 

MfiBsa lanoeolata, 272. 

Malaxem, 29'1. 

Malaxidese, 284, 285, 286, 289, 290, 
302. 

Malaxis, 284, 293, 294; paludosa, 
298. 

Maloolmia afrioana, 84, 

Malra rotundifolia, 39. ^ 

Malyace© (Afghan), 89. 

Mancha de hierro (or Coffee- disease), 

■■■,462.;, 

Marasmius equiorims, 383 ; exocarpi, 
884 ; lignyodos, 384 ; Muelleid, 383. 
Maritime Alps, plants of, 135. 
Marrubium vulgare, 88. 

Masdeyallia, 291 ; fenestrata, 292. 
Masters, Maxwell P., on the Conifers 
of Japan, 478; 

Matricaria disoiformis, 16, 69 ; suaveo- 
lens, 69. 

Matthiola incana, 143. 

MaxiUaria, 321, 328, 824, 831. 
Maxillaridese, 322. 

Maxillariose, 288, 323. 

Meconopsis aculeata, 375. 
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M©paclimuni» 300. 

Mou’ao^lUaw, 293. 

Melia AKodamoh, 5, 6, 9^ 40, 3!74. 
I^diacefe (Afghan), 40, 

Melioa sp., lOB; iTacquemontii, lOS, 
rar. purpurea, 109. 

MelUotua alba, 43} hipuUna, 43} oil* 
oinalis, 4B ; sativa, 43. 

Meloaira califomica, 130; subitoxilb, 
130 j varians, 130, 131. 

Mentha incana, 86. 

Merendera persioa, 15, 103. 

Mprulius aureus, 886, 

Mesoolastes, 831. 

Mesospinidium, 327, 828, 829. 

Mejsiera, 114. 

Miorasterias orux-melitonsis, 128; 
didymacantlm, 128; iurcata, 128; 
laticeps, 128. 

Microchilus, 344. 

MiorocOBlia, 387. 

Microcystis cierulea, 128 *, lobata, 128 ; 

olivacca, 128. 

Mioromeria biflora, 86. 

Micropera, 838. 

Microrhynohus asplcmfoliue, 19, 74 ; 

secundus, 74, 

Microsaoous, 836. 

Microstylea, 287, 298, 294. 

Microstylis, 293, 294; eommelynifolia, 
■■ '■ 295.^/ 

Miorothauauioti striotissimum, 128. 
Miltdiiia, 827, 828. 

MinadlopBis spedosa, 274. 

Mitostigma, 866. 

Mosreu&uUa, 846 ; plaBtagiuea, 846, 

■■ ■MoMdei3la,:'867.': ' 

■/ McmdcMIus,' 846. ' ■ 

Monpmeria, 800, SOI. 

, Monotris, 863. 

Monotropeas (Afghan), 76. 

Morsea Sisyrinohium, 7, 100, 
Morohella conica, 113 ; eeculenta, 24. 
Moricandia arvensis, 142. 

Morina Ooultoriaua, 66 ; persica, 66. 
Mormia persica, 10. 

Mprmodos, 322. 

Mormolyce, 823. 

Horus albus, 5, 94. 

Slougeotia sp. ?, 126. 

Iluefler, Baron von, Australian Fungi 
described by the Eev. M. J, Berke- 
ley, 888. 

Murray, G-., on the Application of the 
Besults of Pringsheim’s recent Bo- 
searche# on Chlorophyll to the Life 
I of tl^ Lichen, 147. 

Myanthia, 328. 


Myanthuim, 827, 

Mytcaranilnin, M,' 

Mylitta 888/ 

■ Myodrt, 845. 

Myosotia *p., S75, 

Myriiu!ti*i WalUrdHi, 67. 

Myrieam gernmiiica, 88, 876, 

■ Mynneoliiii, 84t, 8«I6,| ' g,bb», ; 

gracilis, 8 
MyrosmodcB, 841. 

MyrsiaaoeiB, 4BS.''' 

Myrtace® (Afghan), 69. 

MyrtiUus ip„ 12, 

■Myrtus coEununk, 69, 140* ■■ : 
Mystacidium, 888, 886, 

Hanodcs, 314 

Kasonis, 331 ; sanguinra, 831, 
Kasturtiunioilcinttle, 38,370} pahiitw, 

. 33. 

Navoma, 824 

Kavicula acuta, 180, 182 1 ailnk, far. 
tropica, 131 ; animeana, 1^, 1S2 1 
amphificroB, var, parva, 181; amphi* 
rhyiiohuB, 180/181} anguitata, 181 j 
appendiottlata, 180, 181 } Bioillam, 
132; bioapitata, 181; btoept, ISO; 

. binodta, 181 '};boh©m|«^, 180 ; Bmiml* 
ana, ISO; Braiinii, ISl ; Bfebiiipnii, 
181, 182 j ponoM, 181 ; bmitoo^ha- 
la, 180 } puipioata, ISO j aioepbala, 
180 1 diyhynonuft, 182 j exlttua, 180, 
132 1 firma, 180, v«rt, dubla, 181, 
tropica, 181 } gibba, 180, 181, 182 1 
' ■ ' gracilltoa, 182 ; Hikeana, 1,31 j . ko* 
<®|hala, 181 ; iKvksma^^ ISl/kncco* 
kta, 180} kta, 180 } macilonta, 
180 } mi^or, ISO, 181, 182} mtso* 

■ kpk, iSO; 181 f ',in©BOityla,'"181j:' 
nodosa} 181} oblonga, 130; ovalis, 
182 1 pachyptcra, 131 } Perrotettii, 
131 } piscicums, 131} pliUHMiltdtiji.'M ; 
rhoraboidcs, 130, 131,133; rliyucho* 
cephnltt, 131, 132; niptHlriH! IlSfi- 
Bcniilunum, 131; stimr«ij>|i»nu J3! j 
subcnjiilalfi, I.'iO; Oihcliinii, 1.31 ; 
tmuilinn, 130; utidn^n, l;u> ; 

130, 131, var. {Hiinuuifala, |.'H, 
Ntnriatogomun niirruui, 3.SB. 

Kemoehiou, 36], 362. 

Kcodryas, 327, 329. 

Neogyne, .308. 

Neotinca, .I'll. 

Neottia, 341 ; liindhyjuin. 312 ; Iktc* 
roidcB, 312 ; niiia’anl ha, 312. 
Kcottk!«j/2B5; 28(1^288, 200, 337, B3H. 
Nepeta cnkinintlduidcft, 87 ; dmi'olfir, 
87 ; mpli«it<a4uV.a, 87 ; rugfiHa, 8# ; 
sp., 21, 87, (near Oaicrilblia) 17. 
Hephclaplijlluin, 303. 
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Hepliranthera, SS4 

Hephrodium barbigeruin, 11,- 112 ; Bra- 
nonianum, il ; rigidum, ll, 112, var. 

■ 112 ., 

Heriiim Oleandop, 5, 141. 

Norvilia, 348. 

HesUa panieulata, 35. 

^feuwiedia, 309^ 360. 

Hieotiana rustioa, 83. 

ISfigpitella, 354. 

KitzscMa eonstriofcaj 130 ; Bavidaoni, 

131 ; piiba, var. tropica, 131 j sigma, 

140 ; thermalis, 132 ; Victorisa 
Komochloa, 362. 

Jfoimea nigricmis, 81. 

IN^oatoc Isevigatm-a;’ 125. 

IS'ostocliacefie, 126. . 

Kotes on a Collection of Flowering 
Plants made by L. Kitohing in Ma- 
dagascar in 1879, by J. G-. Baker, 264. 

— Algse from the Amazons and its 
Tributaries, by Prof. G. Bielde, 123. 

— ■ — Cypcvacem ; with special reference 
to Lestiboudois’s “ Essai ” on Beau- 
vois’s Genera, by G. Benfchara, 360. 

— Orchideo), by G. Benfchara, 281. 

the Vegetation <S!cc. of Olmraba 

State and British Bahoul, with Be- 
soriptions of new species, by G. 

Watt, 868. 

tNotiophrys Commelynsa, 346 ; glandn- 
losa, 346. 

Notyliai 338. 

Nofcylieaj, 288, 327. 

Novitates Gapensesj Bescriptions of 
Kew Plants from the Capo of Good 
Hope, by P. MaeOwan and H. 

Bolus, 300. 

Kyiiipbiea atellata, 205. 

Oberonia, 20 1, 304. 

Oetadosmia, 311, 314. 

Ootomeria, 292, 302 j scmdifolia, 311 ; 

vaginata, 803. 

Odoiitldiura 
Odimfcotdnius, 345. 

(kloiifcogbssuvn, 32G, 337, 328, 329; 
(jnsta-gnHi, 32Bj iridi folium, 328 j 
onust.iun, 328 ; mmuloHura, 328 s 
roMt'um, 337 ; vexillarts, 327. 

OrUnd ostyliH, 290. 

( EeeiMjlaifoH iahjata, 334, 336 *, nmeu- 
lata, 334; tenera, 334. 

(bVl'iguniiiwaj, 124. ’ 

il'jdugonium euiiiUaeeurn, 124i; capil- 
luh", vur. pHimoHuni, 1,24; delicattt- 
lum, 124; laBciufcum, 124; BCuta- 
turn, 12 1'. 
tKrstedrHn, 311', 
tilra euMpiiiutfi, 5, 70. 
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Oleaeece (Afghan), 78. 

Olive of Riviera, notes on, 137. 

OHveriana, 326. 

Omraatodiuni, 358. 

Omphalodes sp,, 80. 

On an Erythrsea new to England, from 

• the Isle of Wight and South Coast, 
by F. Townsend, 398. 

On a Proliferous Condition of Verbas- 
enm nigrum, L., by Rev. G, Ilensiow, 
455. 

On Arnebia and Maoi'otoraia, by 0. B. 
Clarke, 524. 

On Codiolum gregarium, A. Braun, by 
E, M. Holmes, 132. 

On Indian Begonias, by 0. B. Clarke, 
114. 

On Right-hand and Left-hand Contor- 
tion, by 0. B. Clarke, 468; 

On some new Aroideee ; with Observa- 
tions on other known forms.— -Part I., 
by H. E. Brown, 242. 

On .the Conifers of Japan, by Maxwell 
T. Masters, 473. 

On the Flora of Kuram Valley, Af- 
ghanistan, by J. E. T. Aitohison, 1. 

On the Application of the Results of 
Pringsheiin’s Recent Researches on 
Chloropliyll to the Life of the Lichen, 
by G, Murray, 147. 

On the OccuiTence of Stipules in Ilex 
aquifolium, by A. Oraig Christie, 

' 467.- 

On the Power possessed by Leaves of 
placing themselves at Right Angles 
to the Birection of Incident Light, 
by F. Barwin, 420. 

Onagracece (Afghan), 60. 

Oneidiete, 288, 323, 325,337. 

Oneidiura, 284, 327 j Papilio, 281. 

Oiicorlitt, 327. 

Onobiycliis cornuta, 19, 20, 48 ; dasy- 
cephala, 7, 48 ; xnicroptera, 7, 48 ; 
sp., 49 ; sp. (near 0. heterophylla), 
49 ; spinosissima, 21, 49. 

Ononis arvensis, 17, var. spinosa, 42. 

Onopordon A,canthuim,'16j 71. 

Onoama echioides, 81 ; sp., 81. 

Ophelia cordata, 17, 21, 80, var. 80 ; 
Balhousiana, 80 ; petiolata, 21. 

Ophrydese, 349. 

Ophrys, 143, 284, 351, 352. 

Opuntia Ficus-indica, 145. 

OrchidacesB (Afghan), 99. 

Orehideto, Notes on, by G. Bentham, 

■ . 281 . ■■ ^ 

, conspectus of tribes, 287 ; dis- 
tmefcions founded on caudicle and 
glimd doubtltil, 285; landley^s system 
Bummanzed, 284. 

2 ij 
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Orchidofanfcm, 329, 

Orchipedium, 344t. 

Orchis, 143, 284, 331, 353 j globosa, 
351 ; hiroina, 351 ; latifolia, 17, 21, 
99 j longibracteata, 851 ; longiilorai 
352 j papilionacea, 352 j pyramidalis, 
351 ; rotundifolia, 361, 365; speota- 
bilis, 35L 

Oreorolxis, 291, 295, 

Origanum normale, 86. 

Orhitbarium, 333. 

Ornithxdium, 324 j ooocineum, 325 ; 
densum, 325 ; giganteum, 326 ; suave, 
■■325. 

Ornithocephalus, 329. 

Ornithochilus, 333, 334, 335. 
brobauche sp., 24, 85. 

Orobancbacefie (Afghan), 85. 

Orsidioe, 332. 

Orfchoehilus, 316. 

Orthonopsis intermedia, 7. 

Orthosiphon ambiguua, 394. 

Orthosira punctata, 131, 

Oryza sativa, 105- 

Oscillaria amerieana, 127 ; antiUarum, 
127; princeps, 127 ; tenuis, var. 
calida, 127. 

Oscillariacese, 126. 

Oavricea, 300. ^ 

Othonnopsis intermedia, 70. 

Otochiliis, 307, 308. 

Otostegia limbata, 6. 

Ottelia lancifolia, 279, 

Oxalis corniculata, 89. 

Oxyanthera, 338. 

Oxygmphis, 21 J sp. nov., 21. 

Oxyria reniformis, 20, 21, 91. 
Oxysepalum, 299. 

Oxyatophyllum, 297. 


Pachitcs, 857. .. 

Pachyphyllum,8S0,831. ^ 

Paehyptwygium sp., 35. 

Pachystoma, 302, 304; Thomsonianum, 
304. 

Palraaoeas (Afghan), 99. 

PahnellacesB, 125. 

Pangi (Brit. India), notes on, 370. 

Panicum Crus-OiiUi, 106, var., 106; 
miliaceum, 15, 106. 

Panisea, 296, 301 ; apiculata, SOI ; par- 
viflora, 301 ; reflexa, 301 ; uniflora, 
301. 

Panus arenicola, 384 ; rivulosua, 384 ; 
torulosus, 384. 

Papaver dubium, var. Isevigatum, 82. 

Papaveracese (Afghan), 32. 

Paphinia, 321. 

Papperitzia, 329. 


Paraoaryiim anohuaoldea, 80; glochi* 
diatum, 80, 

Paradisanthus, 322. 

Parietaria debilis, 17, 94 ; oMcinaiis, 17, 

■■•94. ■ 

Pamassia ovata, 21, 57. 

Parrottia eTacquemontiana, 60, 376. 
Parvibegonia (subg.), 116. 

Passerina hirsuta, 144. 

Pattonia, 818. 

Paxillus orassus, 38Sr 
Paxtonia, 304, 340, 360. 

Pedioularis ©ximia, 381 ; gracilis, 84 ? 
Hookoriana, 84; pectinata, 84; »p*, 
12,20, 84; tenuirostris, 84. 

Pcganum Harmala, 40. 

Pelexitt, 341,343. 

Pcllicularia IColcroga, 461. 

Penicillaria spicnta, 6. 

Peniopliom tleglubens, 385. 

Ponium digitus, 129 ; oblonp^m, 
129; margaritaceum, 129; navioula, 
129. 

Peiiniaetum orientale, 107. 

Penthpa, 358. 

Periploca aphylla, 5, 26, 79. 

Periateria, 822 ; coriua, 821 ; guttata, 
321. 

Peristyltts, 854; sp., 13, 100. 

Perowbkin, 8; afcripHcifolia, 10, 86. 
i^ertya Aitchisoni, 12, 72 ; scaiidens, 
72; ovata, 72. 

Perularia, 354, 356. 

Pescatorea, 320.- 
Pesomeria, 806. 

Peucedanum sp., 63. 

Pdwirkotal, veget. spurs of, 17* 

Peaiza Thoxetii, 888, 

Phagnalon aoumhiatum, 69 ; 
latum, 69. 

Phaius, 284, 285,296, 804, 805} alfous, 
805 ; Bensonim, 305. 

PhalaMiopsiB, 332 ; Wightii, 332. 
Phallim WatBoni, 387. 

Phascolufi viilgariH, 16, 50, 

Phelipma tcgyptiiufti, 85, 

PhiladclphiiH, 376. 

Phillips, W., licvision ofgenimTibrissca, 
419. 

Phillipsia polyporoides, 388. 

Phillyrca angustifblia, 140 ; ktifolk, 
140. 

Phlebia coriacea, 385, 

Phloinis bvacteosa, 88; cashmeriana, 
16, 88; spectabilis, 17, 88, 

Phoenix dactylifera, 144. 

Pholidota, 307, 30B. 

Phomidium australe, 127 ; parallelum, 
127; spadiceum, 127, 

Phreatia, 304, 
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PhyUantlms castictiaa, 278. 

Phyllarfcliron Bojerianum, 274. 

Phyllostachya, 354. 

Phymatidium, 329. ^ 

Pliysinga, 314. 

Physosiphon, 292. 

Physurus, 344 j glandulosus, 344. 

Picea, 476 ; ajanensis, 477, 479, 484, 
508, 510, var. a. genuma&/3, 510, var. 
microspema, 609, var. japonica, 509 ; 
alba, 485 ; Aloookiana, 484, 608 ; 
brachyphylla, 615 ; excelsa, 485 ; 
firma, 518 ; G-lehnii, 484, 512 ; jezoen- 
818, 509; Maxiinowiczii, 4<84, 507; 
Menziesii, 477 ; nigra, 485 ; obovata, 
484, 506, var. Schrenkiana, 484-, 506; 
orientalis, 485 ; Pichta, 519 ; polita, 

484, 507 ; Schrenkiana, 506 ; Smith- 
iana, 17, 18; sitkensis, 477, 479, 

485, 510, 611 ; tianschanioa, 485, 
607 ; Tschonoskiana, 518 ; Veitcliii, 
516, 518 ; Webbiana, 514. 

Pioris hieracioides, 73. 

Pilumna, 326. 

Pimpineila diversifolia, 61 ; sp. ?, 61. 

Pinelia, 313. 

PineUia tripartita, 246 ; tuberifera, 246, 
var. an^stata, 246. 

Pines of Japan, 477. 

Pinites, 484, 506. 

Pimis, 477 ; Abies, 506; Alcoquiana, 
508 ; Arara^i, 512 ; Banksiana, 484 ; 
bifida, 514 ; brachyphylla, 515 ; Bnn- 
geana, 484, 606 ; Gembraj 484, 504, 
505, var. p. pumila, 476, 484, 505 ; 
opnborta, 484; davurica, 522; densi- 
flora, 478, 484, 503 ; excelsa, 11, 14, 
18, 20, 26, 97, 376, 478 ; firma, 514, 
515 ; Gerardiana, 18, 20, 26, 27, 98; 
haleponsia, 138 ; Harryana, 518 ; 
holophylla, 514; bomolepis, 518; 
intermedia, 523 ; japonica, 503 ; 
Kempferi, 623 ; Khasyia, 484, 506 ; 
kpraiensis, 476,484, 604; lanceolata, 
502 ; laridna, 528 ; Barix, 622; Be- 
debonrii, 623 ; leptolepis, 622; lon- 
gifolia, 372 ; mandshurica, 606 ; Mas- 
soniana, 484, 504, 505 ; microcarpa, 
524 ; Menziesii, 608 ; monticola, 478 ; 
obovata, 506, var. /3. Schrenkiana, 
506 ; orientalis, 506 ; parviflora, 484, 
504 ; pendula, 623 ; Picea, 619 ; 
Pichta, 519 ; Pinaster, 138, 604 ; 
Pinea, 138, 503 ; polita, 507 ; resi- 
npsa, 478; rubra, 504; selDnolepis, 
516 ; silvestris, 484, 505 ; sinenBis, 
505 ; Strobus, 478, 504; Phunbergii, 
484, 504 ; pBUga, 512 ; V eitchii, 516 ; 
verticillata, 503 ; Webbiana, 12v 

Piptatherum angustifolium, 106 ; cseru- 
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lescens, 106; laterale, 21, 106; sp., 
106. 

Pistacia cabulica, 6, 10, 42 ; integerrima, 
5, 10, 42 ; Lentiscus, 140 ; sp., 42. 

Planifolia, 328. 

Plantaginese (Afghan), 89. 

Plantago lanceolata, 89 ; major, 89. 

Platanacese (Afghan), 94. 

Platanthera, 355; rotundifolia, 355; 
satyrioides, 354. 

Platanus orientalis, 94. 

Platycentrum (subg.), 118. 

Platycladus dolabrata, 486. 

Platyclinis, 295. 

Platycoryne, 358. 

Platylepis, 346; heteroraorpha, 346. 

Platysma, 338. 

Piatystylis, 295. 

Plectranthus rugosus, 10, 85. 

Plectrophora, 326. 

Pleione, 308. 

Pleuranthium, 312, 313. 

Pleurospemum corydalifolium, 21, 62; 
pulchrum, 63. 

Pleurostachys, 361, 362. 

PleurothallefiB, 287, 291. 

Pleurothallis, 292 ; purpurea, 292 ; tu- 
bulosa, 292. 

Plexaure, 304. 

Plocoglottis, 319. 

Plooostigma, 888. 

Plumbagineee (Afghan), 76. 

Poa bulbosa, 21, 108, var. vivipara, 
108 ; flexuosa, 21, 108 ; laxa, 21, 
108 ; sp., 108 ; triviajis, 108. 

Podanthera, 349. 

Podocarpus, 475, 476, 479, 601 ; ap- 
pressa, 484, 501 ; ccesia, 484, 501 ; 
chinensis, 484, 602 ; cuspidata, 484, 
502; grandilblia, 484, 502 ; japonica, 
484, 602; koraiana, 484 ; macro- 
phylla, 484, 501 ; Maki, 501 ; Nageia,, 
484, 501, vara, rotundifolia, 601, <& 
angustifoiia, 501. 

Podochilus, 388, 340. 

Podophyllum Bmodi, 32. 

Pogonia, 304, 348. 

Polychilus, 332. 

Polyoycnis, 322. 

Polygala abyssinica, 86 ; Hohenacke- 
riana, 36; sibirica, 36 ; volubilis, 265. 

Polygaleee (Afghan), 86. 

Polygonaoese (Afghan), 90. 

Polygonatum multiflorum, 10, 103 ; 
vertieillatum, 10, 24, 103; var. gra- 
j eile, 103. 

Pblygoniaceaj (Afghan), 90. 

Polygonum amplexicaule, 90 ; aviculare, 
90, var.9Q; Bellardi, var. j8. patu- 
lum, 90; biaristatum, 20, 90 ; Con- 
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volvulus, 90; clutnetorum, 90; gla- 
brum, 90; uepalense, 90; parony- 
cbioicles, 90 ; perforatum, 90 ; rumi- 
eifolium, 13, 90 ; sp. 91. 

Mypodium clatliratum, 12, 112; Bry- 
opteris, 112. 

Polypogon littoralis, 107; sp., 107; 
uaonspelieusis, 107. 

PoljT^Jorus ferreus, 385 ; picipes, 385 ; 
seabriusculus, 384 ; sulfureus, 385 ; 
vaporarius, 385. 

Polysaccum pisocarpium, 380; tube- 
rosum, 386. 

Folystacbya, 317, 319. 

Pomatoeaiyi:, 335. 

Ponera, 312, 313 ; adendrobium, 313. 

Pouerorchis, 355. 

Ponthieva, 341, 343. 

Populus alba, 9, 14', 96, var. denudata, 
9, 96 ; nigra, 14, var. afghanica, 15, 

' 27,96. 

Porpax, 302. 

Porphyrostachys, 342. 

Portulaca oleraeea, 38. 

Portulacese (Afghan), 38. , ‘ ■ ' ' '! ; 

Position of Leaves with regard’ to 
Light, 420. ^ * 

, Conclusiona thereon, 447 ; Dar- 
win’s researches, 424 ; Bejfinition of 
terras, 426 ; Be Tries’s theoiy, 421 ; 
diaheliotropio plane, 429. 

- — experiments testing, 429; with 
Beans, 437 ; Cherries, 439 ; Klino- 
stat, 441 ; Plantain, 438 ; Ranuncu- 
lus Picaria, 429 ,* Vegetable Man*ow, 

.■"■ 438 .' '■■■ 

— Prank’s theory, 421 ; fundamental 
exp., 425 ; lateral position, 428; 
light parallel to axis, 426 ; Sachs’s 
view's thereon, 422 ; transverse plane, 
428 ; zenith position, 427- 

Potamogeton oblongus, 99. 

Potentilla, 374; argyroph^Ha, 53 ; Coi- 
letiana, 13, 53 ; iragarioides, yar. pu- 
mila, 53, var. Oerardiana, 63 ; monan- 
thes, 22, 53 ; miiltifida, 63 ; rei^tans, 
53 ; serieea, 22, 53 ; Sibbaldi, 52 ; su- 
pma,53. 

Poterium sanguisorba, 54. 

Prangos pabularia, 1.9, 62. 

Prenantbes sp., 73. 

Preptanthe, 808. 

Prescottia, 341, 342. 

Primula denticulata, l7, 21, 77, 375, 
var, 13 ; floribunda, 378 ; purpurea, 
21, 22, 77, 375 ; rosea, 12, 77, 375. 

Primulaceje (Afghan), 77. 

Prlngslieim’s recent Researches on Chlo- 
rophyll, application of the results of, 
to the life of the Lichen, I47i 


Promensea, 320 ,* graminea, 321. 

Prosthechea, 314. , 

Protococcacefie, 125, 

Protocoecus viridis, 125. 

Provence, vegetation littoi'al districts of, 

■ L35. 

Prunus Amygdalus, 50 ; armeniaca, 51, 
374; Cerasus, 51; communis, var., 
51; eburnea, 50 ; Jacqueinontii, 11, 
17, 51; Padus, 11, 24, 51, 374; 
persica, 51; sp. ? (near P. Amygdalus), 
50. 

Pseudepidendrum, 314. 

Pseuderiopsis, 321. 

Fseudocentrtim, 341, 842. 

Pseudotsuga Bouglasii, 485. 

Psilanthemum, 314. 

Psilocarya, 365. 

Psilonia nivea, 388. 

Psittacoglossu.m, 324. 

I Psychechilus, 345. 

Pterichis, 341, 

Pteroeephalus speciosus, 16. 

Pteroceras, 333. 

, Pteroglossaspis, 319, 320. 

Pteroscleria, 366. 

Pterygodiinn, 358. 

Ptichochilus, 341, 

Punica, 6, 10 ; granatum, 69. 

Pycreus, 361. 

Pyrus Aucuparia, 12, 66 ; communis, 
55; Janata, 12, 24, 55 ; Malus, 55; 
sp., 55 ; variolosa, 6. 

Qnekettia, 329; 

Quercus coccifera, 139 ; Ilex, 10, 11, 14, 
15, 19, 25, 27, 95, 138 ; Robur, 139 ; 
semecarpifolia, 11 , 15, 27, 95 ; Suber, 

V'.': 

Queteletia, 344 

Ranunculaeefie (Afghan), 29. 

Ranunculus, 374 ; aquaiilis, 373; ar- 
vensis, 30 j Baurii, 390 ; cliffusus, var. 
hydrocotyloides, 377 ; divergens, 30 ; 
falcatus, var. orthoceras,. 30 ; hirtcl- 
lus, 30, 377, and var., 30; laitus, 30, 
and var., 30, 372 ; nmricatus, 372 ; 
pangieiisis, 377; pinnatus, 264; scle- 
ratus, 372, var. myosuroides, 877 ; 
sp. ?, 30, 

Raphanus Baphanistrum, 35. 

Raphidium polymorphum, 125. 

Remarks bn, the Indian Coffee-Leaf Bx- 
sease, by W. Bidie, 458. 

;;Remirea,.365.: . 

Renantbera* 331, ,334 ; bilingtiis, 332 ; 
coccinea, 334 ; elongata, 334 ; matu- 
tma, 334 ; miorantha, 334 ; Suiingi, 
332..' 



Beptonia buxifolia, 5. 

Beseda luteola, 35. 

Besedacece (Afghan), 35. 

Besin-canals of Conifers, 510. 

Bestrepia, 292, 313. 

B/etinospora, 476 j andelyensis, (ftnote) 
496 ; argentea, (ftnote) 495 ; decur- 
vata, 495 ; decussata, 495 ; Bevrie- 
Biana, 425 ; dubia, 425, (ftnote) 495 ; 
Ellwangeriana, (ftnote) 495 ; fili- 
coides, 494; glanea, (ftnote) 495; 
japonica, 495 ; juniperoides, (ftnote) 
495 ; leptoclada-j 491, (ftnote) 495, 
496; lyeopodioides, 493 ; nieldensia, 
(ftnote; 495 ,* obtusa, 492, rars. pyg- 
msea, 493, nana, 493 ; plunioaa, 490 ; 
pseudo-squaiTOsa, (ftnote) 495, 496 ; 
recuryata, (ftnote) 495 ; rigida, 
(ftnote) 495 ; squarrosa, 490, 49 5, 
(ftnote) 495, 496, var. leptoclada, 
(ftnote) 495, 496; tetragona, 495. 

Beyision of the Genus 'Vibrissea, by 
W. Phillips, 419. 

Bhamncoe (Afghan), 40. 

Bhaninus Alaternus, 140 ; dahuricns, 
10, 11, 25, 41 ; peraicus, 10, 40; 
pur])ur(nis, 10, 11, 41, 374 ; sp., 41. 

Bhamphidia, 846 ; alsinsefolia, 345 ; 
gran diflora, 345. 

Bhenin Moorcroftianum, 18, 19, 21, 
91; Kibes, 19,91.- 

Bhizooloniiim antillarum, 124 ; spon- 
giosum, 12i. 

Bliodocodon madagaseariensis, 280. 

Bhododendron aighanieum , 12, 26, 
75 ; campanulatum, 375, 376 ; Col- 
letianiini, 21, 25, 75 j sp. (near cam- 
paniilatum), 12. 

Bliomboda, 346. 

Bhus Cotinus, 10, 40. 

Bliynchadenia, 338, 

Kliynchanthera, 3*1*1. 

Bhynehospora, 362, 365 ; sparsa, 861. . 

Bbynchospores®, 365, 

■Bbynchp6:tel0,328.- 

Bhynchostyles, 882, 834, 

Kibes, 376 } Grossulam, 13, 17> 57 ; 
orientalQj 17, 25, 57; rubrum, 13, 
■■ 57 ..' 

Bicinns communis, 5, 93. 

Biviera, flora of Ligurian, 136. 

Bobiquetia, 334, 

Bochelia stellulata, 80. 

Bodriguezia, 326, 329; secunda, 326. 

Boemena liybrMa, 32 ; idiseadiflora, 32. 

Bophostemon,’ 348, 

Bosa anserimBfolia, 15, 54, yar. cabuKca, 
54 ; canina, 15, yar., 54 ; damascena, 
9, 64; Ecse,i4, ;iG, 18, 54; Eglan> 
teria, 15, 54 ; macrophylla, 54, 376 ; 
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moschata, 10, 54, 372, 374 ; Webbi- 
ana, 9, 10, 54, 376. 

Bosaeese (Afghan),’ 50. V 
Bosmarinus officinalis, 140. 

Bubia cordifolia,- 65 ; Kotschyi, 66. 
Bubiaeese (Afghan), 65. 

Bubus fruticosus, obseryations on, 406, 
var. 52; lasiocarpus, 52 ; leucanthus, 
52 ; niveiis, var. Aitchisoni, 52 ; pur- 
pureus, 52 ; rossefolius, 268 ; sp. ? , 374. 
Bumex nepalensis, 91 ; orientalis, 91 ; 
sp., 91. 

Bussula sanguinea, 383. 

Euta acutifolia, 18, 40. 

Butaceto (Afghan), 40. 

Sacebarum spontaneum, 111; sp,, 111. 
Saccidium, 353. 

SaccochUus, 334. 

Saccolabium, 332, 333, 335 ; acumi- 
natum, 334 ; breyifolium., 834; den- 
siflorum, 334 ; filiforme, "334 ; gi- 
ganteum, 334; Hillii, 334, 335; 
lineolatum, 334 ; peninsulai^e, 334 ; 
reflexmn, 334 ; roseum, 334. 

Safed Boll, yegetatiqn flanks of, 8; 
valleys of, 10; elevations of, 8000- 
11,000 feet, 12. 

Sageretia, 6; Brandrethiana, 4 ; sp., 41* 
Sagittaria sagittifolia, 99. 

SaiacineoB (AfgKan), 95. 

Salacistis, 346. 

Salisburia adiantifolia, 500. 

Salix acmophylla, 5, 95 ; angustifolia, 
15, 95 ; daphnoides, 96 ; elegans, 12, 
95 ; grisea, 12, 96 ; pycnostachys, 96 ; 
sp., 96 ; Bp. near babylonica, 5 ; sp. 
near seriocarpa, 15 ; viminalis, 27. 
>Salvadoi'a oleoides, 15. 

Salvia cryptoclada, 275 ; glutinosa, 8 ; 
86 ; leucodermis, 276 ; Moorcroftiana, 
86 ; plebeia, 86 ; porphyrocalyx, 277 j 
rhytidea, 8, 86 ; sessilifolia, 276. 
Santalacese (Afghan), 92. 

Sapindaceaj^ (Afghan), 41. 

Saponaria GrilUthii, 37 ; Yaecaria, 37. 
Sarcanthe®, 288, 329, 334, 335. 
Sarcocliilus, 332, 333 ; teres, 333 ; 

usneoides, 333. 

Sarcoglottis, 343. 

Sarcopodiurn, 297, 298. 

Sarcoyucca, 220. 

Satyridium, 357. 

Satyrmm, 357; pumilum, 357. 
Saunclersia, 327- 

Sauroglossuin, 843 ; elatnm, 343. 
Sauromatura pulchnim, 2^5 ; puneta- 
tum, ■ 256 ; sessiliflorum, 256 ; sim- 
dense, 256 ; venosum, 257* 

Saussurea liypoleuoa, 71. 



m 


UTDEX; 


Saxifraga, 11 ; afgliamcaj 56; ligulata,56. 

SaxifragacesB (Afghan), 56. : 

Scabiosa afghanica, 67 ; OliYierii, 7, 16> 
67 ; sp., 67. 

Scaiidix Pecten-veneris, 61. 

Scaphyglottis, 310, 311, 313 ; pamflora, 
325 ; pendula, 325. ; 

Sceloeiiilus, 326. 

Schismocei’as, 297. 

Schizochilus, 358. 

Sehizodiiim, 358. : ' 

ScliizopliyUum multifidum, 384. 

Schizostauron cmcicula, 131. 

Schi zothrix Cresswellii, 132. 

Schlimmia, 323. 

Sclioenopsis, 361. 

SchcenorcJiis, 335 ; juncifolia, 334. 

Schoenoxiphia, 367. 

Schoenoxiphium, 366 ; Dregeanunij 367; 

BcboBnus, 365 ; compar, 362 ; com- 
p3*essu3, 362; nigricans, 104 

Schomburghia, 312, 315. 

Schubertiajapomca, 498. ‘ 

Sciadopitys Terticillata, 481, 484, 602, 
593, yar. variegata, 503. 

Scirpese, 365. 

Scirpus, 364, 365 ; dipsaceus, 362 ; 
groBsus, 363 j kdiistris, ,368 ; ma- 
ritimus, 104.; Michelianns, 362; se- 
taceus, i04; tabernamontanhs, 363. 

Scleria, 364, 366 ; capitata, 866. 

SdleHese; 367. 

Scleropteris, 338. 

Scopularia, 353. 

Scorzonem molliB, 7» 74. 

Scrophhkm cabnlica, 83 ; 3p., 21, 83. 

Scroplinlarinesc (Afghan), 83. 

Scutellaria lincaria, 87 ; sp,, 16, 87. 

Scutichria, 323 ; SteeUi, 324, 

Scytonema asnigineo-canereuin, 125. 

vScytoneinace^, 125. 

Se'cale acmopliylla, 9 ; cereale, 9, 23, 

no. 

Sedum adenofcrich'om, 69 ; asiatiqiun, 
68 ; Ewereii, 21 , 68 ; pachy dados, 
58 ; rosulatnm, 58. 

Selagineaj (Afghan), 86. 

SelagineJla saTiguiholeiita, 11, 113- 

Seienipeditim, 359 ; caudatuiUj 360; 
palniifolium, 359. 

Selinum papymceum, 62. 

Seiiipemyum acumiiiaturn, 21, 59. 

Senecio ' ciirysanthcmoides, 70 ; coro- 
nopifolins, 70 ; ! microdontus, 271; 
pailens, var. violaeca, 70 ; sisymbrii- 
iormis, 70 ; trullffifplius, 392. 

Septoria, 462 ; macniosa:, 462. 

Sequoia, 476, 481 ; gigantea, 483 ; sem- 
peryirens, 483, 


Seraphytum, 291. 

Serapiadeae, 288, 361. . 

Serapiaa, 143, 284, 351; cordigera, 
352 $ longipetala, 362 ; triloba, 352. 
Setana glauea, 106 ; Mica, 16, 106; 

Tiridis, 106. 

Sertifera; 339, 340. 

Seseli sibirieum, 17, -61. 

Siagomthns, 325. 

Siegesbeclcia orientalis, 69, 

Sievehiugia, 322. 

Sigmatostalix, 327, 328 ; pictum, 328 ; 

, radicans, 328. 

Sikarain, veget. of, 17, 20. 

Silene eonoidea, 37 ; indata, 37 ; Moor- 
croftiana, 37 ; sp., 37. 

Silver Eirs of Japan, 476. 

Simethus bicolor, 142. 

Sisymbrium Alliaria., 34 ; columnse, 34 ; 
himalaicum, 34 ; tcoselii, 34; Sophia, 
34; stricfcum, 34;/J?homsoni, 378; 
W^lichii, 34. 

Skimmia'Laureola, 874 . 

Smilacese (Afghan), 101, 

Smiiax aspera, 140; vaginalis, 10, 101. 
Sobralia, 299, 339, 340. 

Sodaroa, 337. 

Solanacese (Afgl>an), $2, 

Solanum Dulcamara,' 16, 26, $2 » Me- 
. longena, ‘82; nigrum, 82; tubero- 
sum, 82. 

Solenidiuni, 327, 328, , 

Solidago Virga-aurea, 67. 

Sonchus arvcnsis, 74 ; h’sper, 74 ■ 
Sophora, 6, 8, 10, 14, 18; 

alopecuroides, 16, 50 ; mollis, 6, 23, 
60^330, 

Sophronilds, 312, 313, 316. 

Sopubia madagascariensis, 273. 
Sorghum vnlgare, 6. 

Spartium, 140, 

Spathoglottis, 304. 

Specklinia graminea, 328. 

Spermodon, 361. 

Sphcereila, 462 ; coffeicola, 464 ; isari- 
phora, 466 ; dPaxi, 464. 

. -Sphaeritt Schomburgltii, 389, 
Sphserostilbe diibia, 389. 

^ Sphaeroj^ga cseidsribides, 126. 

Spir^a, 374< ; braliql#, 52 ; sorbifoHa, 

Sptra^lh^; 341. ■' 

SpirBtnthes'i 143, S4X, 342 ; adnata, 344; 
, bo^denais, 34$ ; data, 343 ; hirta, 

Spir^ra 'd^ia, > Tar. longiarticiilata, 

[■ . y. ■ 

y- 

[:■■■; ^iuee:#irk'pf-#S y 

Stachyobiuni, 297* 
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